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Description: JP 2010514716 (T) 



CYCLOALKYLAMINE SUBSTITUTED ISOQUINOLONE DERIVATIVES 

Description not available for JP 2010514716 (T) Description of corresponding document: WO 2008077551 (A1) 

Translate this text 



The present invention relates to novel isoquinolone derivatives as described in the claims, their preparation and their use in 
the treatment and/or prevention of diseases related to the inhibition of Rho-kinase and/or of Rho-kinase mediated 
phosphorylation of myosin light chain phosphatase. 

Activation of a small GTPase RhoA upon agonist stimulation results in conversion of RhoA from the inactive GDP-bound 
form to the active GTP-bound form with a subsequent binding to and activation of Rho-kinase. Two isoforms, Rho-kinase 1 
and Rho-kinase 2, are known. Rho-kinase 2 is expressed in vascular smooth muscle cells and endothelial cells. Activation of 
Rho-kinase 2 by the active GTP-bound RhoA leads to calcium sensitization of smooth muscle cells through phosphorylation- 
mediated inhibition of the myosin light chain phosphatase activity and thereby up-regulation of the activity of myosin 
regulatory light chain (Uehata et al.. Nature 1997, 389. 990-994). 

It is known that Rho-kinase is involved in vasoconstriction, including the development of myogenic tone and smooth muscle 
hypercontractility (Gokina et al. J. Appl. Physiol. 2005, 98, 1940-1948), bronchial smooth muscle contraction (Yoshii et al. 
Am. J. Resp. Cell Mol. Biol. 20, 1190-1200), asthma (Setoguchi et al. Br J. Pharmacol. 2001 . 132, 111-118; Nakahara, et at. 
Eur J 2000. 389. 103) and chronic obstructive pulmonary disease (COPD,.Maruoka, Nippon Rinsho. 1999, 57. 1982-1987). 
hypertension, pulmonary hypertension (Fukumoto et al. Heart. 91 , 391-392. 2005. Mukai et al. Nature 1997. 389, 990-994 ) 
and ocular hypertension and regulation of intraoccular pressure (Ho'njo et al. Invest. Ophthalmol. Visual Sci. 2001 . 42. 1 37- 
144), endothelial dysfunction (Steioff et al. Eur. J. Pharmacol. 2005. 512. 247-249). angina (Masumoto et al. Circ 2002. 105. 
1545-1547. Shimokawa et al. JCP, 2002, 40. 751-761). nephropathy, including hypertension-induced, non-hypertension- 
induced, and diabetic nephropathies, renal failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug 
News Perspect. 2005, 18, 639-643). myocardial infarction (Demiryurek et al. Eur J Pharmacol. 2005, 527. 129-140. Hattori et 
al. Circulation, 2004, 109.2234- 2239). cardiac hypertrophy and failure (Yamakawa. et al. Hypertension 2000. 35. 313-318. 
Liao et al. Am J Physiol Cell Physiol. 2006, 290, C661-668. Kishi et al. Circ 2005, 111, 2741-2747). coronary heart disease, 
artherosclerosis, restenosis (Pacaud et al. Arch. Mai. Coeur 2005. 98, 249-254, Retzer, et al. FEBS Lett 2000, 466. 70. 
Negoro, et al. Biochem Biophys Res Commun 1 999. 262. 211), diabetes, diabetic complications, glucose utilization and 
metabolic syndrome (Sandu et al. Diabetes 2000, 49. 2178. Maeda et al. Cell Metab. 2005, 2. 119-129), sexual dysfunction, 
e.g., penile erectile dysfunction (Chitaley et al. Nature Medicine 2001 , 7, 119-122), retinopathy, inflammation, immune 
diseases, AIDS, osteoporosis, endocrine dysfunctions, e.g. hyperaldosteronism, central nervous system disorders such as 
neuronal degeneration and spinal cord injury (Hara et al. J Neurosurg 2000. 93, 94), cerebral ischemia (Uehata et al. Nature 
1997,389.990: Satoh et al. Life Sci. 2001 , 69. 1441-53; Hitomi et al. Life Sci 2000, 67. 1929; Yamamoto et al. J Cardiovasc. 
Pharmacol. 2000, 35. 203- 211), cerebral vasospasm (Sato et al. Circ Res 2000. 87, 1 95; Kim et al. Neurosurgery 

2000, 46. 440), pain, e.g. neuropathic pain (Tatsumi et al. Neuroscience 2005, 131 . 491 , Inoue et al. Nature medicine 2004, 
10. 712), infection of digestive tracts with bacteria (WO 98/06433), cancer development and progression, neoplasia where 
inhibition of Rho kinase has been shown to inhibit tumor cell growth and metastasis (Itoh et al. Nature Medicine 1999. 5, 
221 ; Somlyo, et al. Res Commun 2000. 269, 652), angiogenesis (Uchida et al. Biochem Biophys Res 2000, 269. 633-640 ; 
Gingras et al. Biochem J 2000. 348. 273). vascular smooth muscle cell proliferation and motility (Tammy et al. Circ. Res. 
1 999. 84. 1 1 86-1 1 93; Tangkijvanich et al. Atherosclerosis 

2001 . 155, 321-327), endothelial cell proliferation, endothelial cell retraction and motility (Oikawa et al. Biochem. Biophys. 
Res. Commun. 2000, 269. 633-640), stress fiber formation (Kimura et al. Science 1 997, 275, 1 308-1 31 1 ; Yamashiro et al. J. 
Cell Biol. 2000. 150. 797-806), thrombotic disorders (Kikkawa et al. FEBS Lett. 2000. 466. 70-74; Bauer et al. Blood 1999. 
94. 1665-1672, Klages et al. J Cell Biol 1999.144. 745; Retzer et al. Cell Signal 2000. 12. 645) and leukocyte aggregation 
(Kawaguchi et al. Eur J Pharmacol. 2000. 403, 203-208; Sanchez-Madrid et al. J Immunol. 2003, 171 , 1023-1034. Sanchez- 
Madrid et al. J Immunol. 2002, 168. 400-410). and bone resorption (Chellaiah et al. J Biol Chem. 2003, 278, 29086-29097). 
Na/H exchange transport system activation (Kawaguchi et al. Eur J Pharmacol. 2000. 403. 203-208), Alzheimer's disease 
(Zhou et al. Science 2003, 302. 1215-1217). adducin activation (Fukata et al. J. Biol. Chem. 1998. 273, 5542-5548). and in 
SREB (Sterol response binding element) signalling and its effects on lipid metabolism (Lin et al. Circ. Res. 2003. 92, 1296- 
1304). 

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase mediated phosphorylation of myosin 
light chain phosphatase is useful for the treatment and/or prevention of cardiovascular and non-cardiovascular diseases 
involving Rho- kinase as the primary or secondary disease cause, like hypertension, pulmonary hypertension, ocular 
hypertension, retinopathy, and glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD). 
coronary heart disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end 
organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including hypertension-induced, non-hypertension- 
induced, and diabetic nephropathies, renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, 
chronic obstructive pulmonary disease (COPD). adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral 
vasospasm, cerebral ischemia, pain. e.g. neuropathic pain, neuronal degeneration, spinal cord injury. Alzheimer's disease, 
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and 
complications of diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation, autoimmune 
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diseases, AIDS, osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis, cancer development and 
progression, e.g. cancers of the breast, colon, prostate, ovaries, brain and lung and their metastases. 

WO 01/64238 describes isoquinoline-S-sulfonamide derivatives optionally substituted by a -(CH2)i-6-0-(CH2)o-6-. a -{CH2)o- 
6-S-(CH2)o-6- or a -{CH2)0-6-linked heterocyclic group useful as neuroprotective agents 

WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil carrying an ether or ester group in 
the 1 -position of the isoquinoline ring. WO 2001/039726 generically describes -0-(Crj-Cio)alkyl-heteroaryl substituted 
cyclohexyl derivatives useful for the treatment of microbial infections. JP 10087629 A describes isoquinoline derivatives 
useful for the treatment of diseases caused by Heliobacter pylon such as for example gastritis cancer or ulcer. The 
isoquinoline derivatives may be substituted by OH in the 1 -position and are preferably 5-substituted by X-[(C--C6)alkylene)] 
n.-1-Y wherein X may be oxygen and Y may be an aryl or a heterocyclic group. 

Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyioxy- isoquinoline for the treatment of infections 
caused by Heliobacter pylori. 

US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for inhibiting cell proliferation compounds 
of the formula "Ar I - X - Ar II" wherein X may be (CHR-i )m-2-(CHR-)n, e.g. Z-CH2. wherein Z may be O. R- is hydrogen or 
alkyl.Ar 

I may be among others an optionally substituted isoquinolone and Ar II may be among others an optionally substituted 03.7 
monocyclic saturated heterocyclic system. 

WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors for the treatment of cardiac 
arrhythmias, stroke, congestive heart failure etc. isoquinolone derivatives which are optionally substituted in 6-position by a 
group 

(CR<e>Rf)pOR<43> wherein p may be zero, and R<43> is e.g. a (C3-C-rj)cycloalkyl residue optionally substituted by NR51 
R52 wherein R A and R A 2 may be hydrogen. (C--C6)alkyl etc.; or R<43> js a group R A 1 defined as a 4-6 membered 
unsaturated or saturated monocyclic heterocyclic ring with 1 . 2, 3 or 4 heteroatoms; and are substituted by a directly bound 
optionally substituted aryl or heteroaryl ring in the 4- position. 

WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors for the treatment of cardiac 
arrhythmias, stroke, congestive heart failure etc. isoquinoline derivatives which may be substituted by hydroxyl in the 1 - 
position and are optionally substituted in 6-position by a group (CR<e>R<f>)pOR<43> wherein p may be zero, and R43 is 
e.g. a (C[beta]-C-ioJcycloalkyl residue optionally substituted by NR51 R52 wherein R<51>and R<52> may be hydrogen, (Ci- 
C6)alkyl etc.; or R<43> is a group R<81> defined as a 4-6 membered unsaturated or saturated monocyclic heterocyclic ring 
with 1 . 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted aryl or heteroaryl ring in the 4- 
position. 

WO 03/053330 (Ube) genehcally describes isoquinolone derivatives of the formula {aromatic ring} - C(R)(R)(NH2) 



as Rho-kinase inhibitors. 

An embodiment of the present invention is a compound of the formula (I) 



wherein 

R2 is H1 halogen or (C~C6)alkyl; 
R3 is 

H. halogen, 
<C-i-C A alkyl, 

(Ci-C6)alkylene-R\ OH. O-R", 

NH2. NHR", NR<1 1>R" or NH-C(0)-R", 

R4 is 

H, halogen, hydroxy, 
CN1 (Cl-C6)alkyl. 
R\ (C1-C6)alkylene-R'i 
R5 is 

H, halogen, 
CN, 

N02, (Cl-C6)alkyl. 
(C2-C6)alkenyl, 

R\ (C1-C6)alkylene- (C6-Cl0)aryl, (C1-C6)alkyl ene- (C6-C10)aryl. (Cl-C6)alkylene- (C5-C10)heterocyclyl. 

CH(OH)-{Cl -C6)alkyl. 

NH2, 

NH-R". 
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NH-S02H. NH-S02-(C1-C6)a!kyl, NH-S02-R', NH-C(0)-(C1-C6)alkyl. 
NH-C(0)-R\ C(0)N[(C1-C6)alkyl]2. C(0)OH, or C(0)0-(C1-C6)alkyl; 
R6 and R6' are independently of each other H, 

R\ ( Cl-C8)alkyl. (C1 -C6)alkylene-R'. (Cl-C6)aikylene-0-(C1-C6)alkyl. (C1-C6)alkyiene-0-R', (Cl-C6)alkylene-CH[R']2, 
(C-i-CeJalkylene-CtOJ-R<1 >. 

(Cl-C6)alkytene-C(0)NH2. (C1 -C6)alkylene-C(0)NH-R\ 

(C1 -C6)alkylene-C(0)NH-<C1-C6)alkyl, (C1 -C6)aikylene-C(0)N[(C1-C6)alky!]2, 

(C1 -C6)alkylene-C(0)N[R']2; 

(C1-C6)alkytene-C{0)0-(C1-C6)alky!, 

C(0)0-(C1-C6)alkyi. 

C(0)OR' C{0)(C1-C6)alkyl, 

C{0)R\ 

C(0)NH-<C1-C6)alkyi, 
C(0)NHR'. C(0)N[(Ci-C6)alkyl]R' 
C(0)N[<Ci-C6)alkyl]2. 
C(OHC1 -C6)alkylene-R\ 

C(0)0(Ci -C6)alkylene-R\ or Re and R6<*>. together with the N-atom to which they are attached, form a (C5-C10) 
heterocyclyl group; 

R7 is 

H, halogen, 

CN, 

N02, 

(Ci-CeJalkyl. 

0-(Ci-C6)alkyl, 

(C2-C6)alkenyl, 

R'. (C1-C6)alkyiene - (C6-Cl0)aryl , 

(C"C6)alkylene-R\ CH(OH)-(Ci -C6)alkyl. 

NH2. 

NH-R<1> 

NH-S02H1 

NH-S02-(C1-C6)alky] NH-S02-R". S02-NH2, S02-NHR<1>. NH-C(0)-(Ci -C6)alkyl, 

NH-C(0)-R<1> C(0)N[(Ci-C6)alkyl]2, C(0)OH, or CfO(C1 -C6)alkyl ; 

R8 is H, halogen or (C-C6)alkyl; 

n is 1 , 2, 3 or 4; 

m is 1 , 2 ,3 , 4 or 5, and 

L is O or 0-(C--C6)alkylene; wherein 

R' is 

(C3-C8)cycloa!kyl, 

(C5-C1 o)heterocyclyl, (C6-Cio)aryl; and 
R" is (C3-C8)cycloalkyl, 
(C5-C 1 o)heterocyclyl. 

(C6-Cl0)aryl, (C1-C6)alkyl. (C1 -C6)alkylene-R\ (C1-C6)alkylene-0-(C1-C6)alkyl. (Cl.-C6)alkylene-0-R<1>. or (C1-C6) 
alkylene-NRxRy; and wherein Rx and Ry are independently of each other (C1-C6)afkyl. (C5-Cl0)heterocyclyl, 

( C6-C10)aryl, (C1-C4)alkylene- (C5-C10)heterocyclyl, (C -i -C4)alkylene-(C6-C 1 o)aryl . (C«-C4)alkylene-NH{Ci-C6)aikyl, 
<Ci-C4)alkyJene-N[(Ci-C6)alkyl)2, (Ci-C4)alkylene-N[(C6-C-o)aryi]2, or (C-C4)alkylene-N[(C5-Cio)heterocyclyl]2; 
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wherein in residues R4, R5, R6, RG\ RJ and Rs alky!, alkylene or cycloalkyl can optionally be substituted one or more times 
by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHCH3 or CON(CH3)2 ; 

wherein in residues R2 to Re aikyl or alkylene can optionally be substituted one or more times by halogen; 

wherein in residues R3 to Rs (C6-C1 o)aryl and (C5-C-o)heterocyclyl are unsubstituted or substituted one or more times by 
suitable groups independently selected from OH, halogen, N02, N3. CN, C(0)-(Ci -C6)alkyl, C{0)-(C 1-C6)aryl, COOH 
COO(C1- 

C[beta]Jaikyl, CONH2, CONH(Ci -C6)alkyl, CON[(C--C6)alkyl]2. (C3-C8)cycioalkyl, 
(Ci-C6)alkyl, (C--C6)alkylene-OH, (C1-C6)alky!ene-NH2. <Ci-C6)alkylene-NH(Ci- 
C6)alkyl. (C A C A alkylene-NKCi-CeJalkylto. {C2-C6)alkenyl. (C2-C6)alkynyl. 
0-(Ci-C6)alkyi. 0-C(O)-(C 1-C6)alkyl, P03H2. S03H. S02-NH2. S02NH(Ci -C6)alkyl. 
S02N[(Ci-C6)alkyl]2 , S-(C1 -C6)alkyj, SO-(Ci -C6)alkyl. S02-(C 1-C6)alkyl. 
S02-N=CH-N[(Ci-C6)alkyl]2. 

C(NH){NH2), NH2. NH-(Ci-C6)alkyl, NKC-i-C[beta]Jalkylfe, NH-C(0)-(C1-C6)alkyll 
NH-C(0)0-(Ci -C6)alkyl. 

NH-S02-(Ci -C6)a!kyl, NH-S02-{C6-Ci 0)aryl. NH-S02-(C5-Ci O)heterocyclyi. N(Ci- 
C6)alkyl-C(0)-(Ci-C6)alkyl. N(Ci-C6)alkyi-C(0)0-(Ci-C6)alkyl. 
N(Ci-C6)alkyl-C(0)-NH-(Ci-C6)alkyl], 

(C6-Ci 0)aryl, (Ci-C6)alkylene-(C6-CiO)aryl, 0-(C6-C1 o)aryl. 

0-(C -i -C6)alkylene-(C6-C 1 ojaryl , (C5-C - ojheterocyclyl, {C~C6)alkylene-{C5-C-o)heterocyclyl, or 0-(C»C6)aikylene-(C5- 
C-o)heterocyclyl, wherein the (Ce-C1 rj)aryl (deg.]<r> (C5-C1 rj)heterocyclyl may be substituted one to three times by a group 
independently selected from halogen, OH, N02, CN, 0-(C--C6)aikyf. 

(Ci-C6)alkyl, NH2. NH(C1 -C6)alkyl, N[(C1-C6)alkyl]2, S02CH3, COOH. C(0)0-(C1- 

C6)alkyl, CONH2, (Ci-C6)alkylene-0-(C<<>-C6)alkyl, {Ci-C6)alkylene-0-{C6-Cio)aryl, or 0-(C«>-C6)alkylene-(C6-C«> 
(iota]o)aryl; or wherein (C6-C1o)aryl is vicinally substituted by a 0- A -C A alkylene-0 group whereby a 5-8-membered ring is 
formed together with the carbon atoms the oxygen atoms are attached to; and wherein aryl or heterocyclyl substituents of (C 
[beta]-C-ioJaryl and (C5-C-o)heterocyciyl groups may not be further substituted by an aryl or heterocyclyl containing group; 

and wherein, if m is 3, RQ is not H. (C5-C-o)heterocyclyl or (Ce-C1 ojaryl; and wherein, if m is 3 and RQ is a residue 
selected from 

(C-i-C[betaJJalkyl, 

(C3-C8)cycloalkyl. 

(C~C6)alkylene-R\ 

(C1-C6)alkylene-0-(Cl-C6)alkyi. 

(C-i-C A alkylene-0-R<1 >, 

(C-i-CeJalkylene-CHtR'te. 

(C-i-C A alkylene-CfOJ-R<1>. 

(C1-C6)a!kytene-C(0)NH2. 

(C A C A alkylene-C A NH-R<1>. or 

(C1 -C6)alkylene-C(0)N[R*]2; alkyl. alkylene or cycloalkyl in said residue is substituted one or more times, preferably one to 
three times, by OH. OCH3, COOH. COOCH3. NH2, NHCH3. N(CH3)2. 

CONHCH3 or CON(CH3)2; or their stereisomeric and/or tautomeric forms and/or their pharmaceutical^ acceptable salts. 
In a further embodiment the compound of formula (I) is characterized by a compound of the formula (l<'>) 

The compounds of formula (I) and (l<'>) are tautomeric forms of each other and part of the present invention. The following 
embodiments refer to the compounds of formula (I) and (!<*>). R3 is preferably H. halogen. (C-C4)alkylene-R\ O-R" or 
NHR". More preferred, R3 is 

H or NHR". Most preferred, R3 is H. NH-(C5-C6)heterocyclyl or NH-phenyl, especially preferred are H, NH-(C5-C[rho]) 
heteroaryl containing one or more N atoms or NH-phenyl. Most especially preferred, R3 is H. Examples of R3 substituents 
are 



Preferably. R4 is H, halogen or (C--Cg)alkyl. More preferred. R4 is H. halogen or (C - C4)alkyl. Most preferred. R4 is H. 
Preferably. R5 is H, halogen, CN. (C-i-CoJalkyl. (C2-C6)alkenyl. R<1>, NH-(Ce-Ci o)aryl or (C-C6)alkylene-R\ More 
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preferably, R5 is H. halogen. (C--C6)alkyl. (C2-C6)alkenyl. R\ NH-fC6-C - o)aryl <or> (C-Cejalkylene-R*. Most preferably, 
R5 is H. halogen. (C<-C6)alkyl. (C2-C6)alkenyl. (C6-C 1 0)aryl. NH-(C6-C10)aryl, (C«>-C2)alkyl-{Cg-C-o)aryl or (C5-C-o) 
heteroaryl. Especially preferred. R5 is H. halogen, phenyl. (C--C6)alkyl, {C2-C6)alkenyl, (C6-C1 rj)aryl or (C5-C6)heteroaryl. 
Most especially preferred R5 is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl 

Examples of R5 are hydrogen, fluoro. chloro, bromo, iodo. methyl, ethyl, vinyl, phenyl, thienyl or pyridyl, nitrile, nitro. (p- 
methoxy)-phenyi, N-aniline, benzyl, 2-propenyl. s- butenyl, cyclopropyl. tetrazol. amino. 4-methoxy-aniline or N-acetyl, 
preferably hydrogen, fluoro, chloro. bromo. iodo. methyl, ethyl, vinyl, phenyl, thienyl or pyridyl. More preferred. R5 is H, 
halogen, methyl, or ethyl, most preferred R5 is H. 

Preferably. R6 and R6' are independently of each other H, (C-i-C A alkyl, R\ (C--C4)alkylene-{C3-C8)cycloatkyl, <C<-C4) 
afkylene-{C5-C-o)heterocyclyl, (C-i-C A alkylene-tCe-C A aryl. (C- C6)aikylene-0-(Ci-C6)alkyl, (Ci-C4)alkylene-C(0)-(C5-C-o) 
heterocyclyl, (C1-C4)alkylene-C(OMC6-Clo)aryl, (C1-C6)alkyfene-C(0)N((C1-C6)alkyl]2, (C1- CeJalkylene-C A NH A C-i- 
CeJalkyl, (C1 -C6)alkylene-C(0)0-(C1 -C6)alkyl, C{0)R' C{0)(C1 -C6)a!kyl. C(0)0-{C1 -C6)alkyl, C(0)NH-(C1 -C6)a!kyl. C 
(0)Nf(C1 -C6)a!kyl]2, orC(0)(C1 -C6)alkylene-R\ or 

RQ and RQ'. together with the N-atom to which they are attached, form a (C5-C1 rj)heterocyclyl group. 

In a further preferred embodiment, RQ and RQ' are independently of each other H, (C-i-CeJalkyl. (C5-Cl0)heterocyclyt, (C3- 
C8)cycloalkyl. (C6-C10)aryl. (C--C4)alkylene-{C3-C8)cycloalkyl. (C1 -C4)alkylene-{C5-C1o)heterocyclyl. (C-i A Jalkylene A C 
[delta]-C-ioJaryl, (C-i-C A alkylene-0 A C-i-C A alkyl, (C-C6)alkylene-C(0)N((C1 -C6)alkyl.<C1-C6)alkyle ne-C{0)NH-(C1 -C6)alkyl. 
(C1-C6)atkyiene- CfOJO-fCI-Cejalkyl.C (0)0-{C1-C6)alkyl. C(0)(C1 -C6)alkyll C(0)(C3-C8)cycloalkyl, C(Q)NH-(C1 -C6) 
alkyl, C(0)NI(C1 -C6)alkyl]2. C(0)(C1-C6)alkylene-(C3-C8)cycloalkyl. C{0)(C1 -C6)aikyiene- (C5-C10)heterocyclyl, C(0)(C1- 
C6)alkylene-(C6-C10)aryi, or RQ and Re', together with the N-atom to which they are attached form a (Cs-C1 o)heterocyclyl 
group. 

In a more preferred embodiment. Rg is H, (C-i-C[beta]Jalkyl, {C3-C6)cycloalkyl or (C1-C4)alkylene-C3-C6)cyc!oalkyl, and 

Re" is H1 (Cl-C6)alkyl, (C3-C8)cycloalkyl. (C5-C10)heterocyclyl. (C5-C1 0)aryl, (Cl-C4)alkylene-(C3-C8)cyctoalkyl, (C1-C4) 
alkylene-(C5-C1o)heterocyclyl, (Ci-C4)alkylene-(C6-Cio)aryl. (C1 -C6)alkylene-0 A (C1rC6)alky ( l (C1 -C6)alkylene- C(0)NH- 
{C1 -C6)alkyl, (C1 -C6)alkylene-C(0)N[(C1-C6)alkyl]2. (C1 -C6)alkylene- C(0)0-(C1 -C6)alkyi, C(0)0-(Ci-C6)alkyl. C(0)(C1 - 
C6)atkyl. CfO)(C3-C8)cycloalkyl. C(0)NH-(C1-C6)alkyl, C(0)Nt(C1 -C6)alkyl]2. C(0)(C1 -C6)alkylene-C3-C8)cycloalkyl, 
CtOJ A (C1-C6)alkyle A ne (C5-C1 0)heterocyclyl. C(0)(C1-C6)alkylen (C6-C10) aryl, or RO and Rg*. together with the N-atom 
to which they are attached, form a {C5-C<[iota]o)heterocyclyl group. 

In a further more preferred embodiment, RQ is H r (Ci-C6)alkyl and R5' is H, (Oi-CeJalkyl. (C3-C8)cycloalkyl, (Ce-C1 o)aryl. 
(C5-C1 [upsilon])heterocyclyl. (C-i A Jalkylene-fCs-C[beta]Jcyc!oa!kyl, (C-i A Jalkylene- A s-C-ioJheterocyclyl, (C-j- 
CeJalkytene A Ce-C-ioJaryl. (C-i A Jalkylene-0-fC-i A Jalkyl. (C1 -C4)alkylene- C(0)Nf(C1 -C4)BlkYI]2, (C1 -CeJalkylene-CfOJNH- 
fC-i-CeJalkyl. C(0)(C1 -C6)aikyl. CtOJ A -i-CeJalkylene A Cs-CToJheterocyclyl, or 

Re and Re*, together with the N-atom to which they are attached, form a (C5-C<[iota]o)heterocyclyl group. 

In a further even more preferred embodiment; RQ is H. (C-j-CeJalkyl and Re' is H; (C<-C6)alkyl; 

(C3-C8)cycloalkyl; 

(Ci-C4)alkylene-(C3-C8)cycloalkyl; 

(Ci-C4)alkylene-0-(Ci-C4)alkyl; 

(Ci-C4yalkylene-C(0)N[(C-i-C4)alkyl]2; 

(C—C4)alkylene-(C5-C-o)heterocyclyl wherein heterocyclyl is unsubstituted or substituted one or more times, preferably one 
to three times, more preferably one or two times, by a group independently selected from (C-C4)alkyl. 0(C--C4)a!kyl, 
halogen or phenyl, or is substituted once by (C5-Cg)heterocyclyl. wherein phenyl or (C5-C6)heterocyclyl are unsubstituted or 
substituted one to three times by halogen. (C~C4)aikyl or 0{C-C4)alkyl: or 

(C~C4)alkylene-(C6-C-o)a<r>yl wherein aryl is unsubstituted or substituted one or more times, preferably one to three times, 
by a group independently selected from halogen, 

(C<-C4)alkyl preferably CH3 or CF3. 0-(C<-C4)alkyl, CN, S02-NH2; S02- 
(Ci-C4)alkyl preferably S02-CH3 or SQ2-CF3; 

preferably S02-N=N-N{CHs)2, NH-CO-(C1 -C4)alkyl preferably NH-CO-CH3. or CO-O- 

(C~C4)alkyl, orXC6-C-o)aryl is substituted once by unsubstituted phenyl, unsubstituted O-phenyl or unsubstituted (C5-C6) 
heterocyclyl: 

C(0)(Cl-C4)alkyi; 

C(0)(C- -C4)alkylene-(C5-Clo)heterocyclyl; or RQ and R[beta]\ together with the N-atom to which they are attached, form a 

(C5-C6)heterocyclyl group, which is unsubstituted or substituted one to three times, preferably once, by (C<-C4)alkyl or C(O) 
0(C <-C4)alkyl: wherein a (Ci-C4)alkyl or (C--C6)alkyl residue is unsubstituted or substituted one to three times by halogen, 
preferably by fluoro. Preferably the formed heterocyclyl group is morpholino. piperidino, pyrrolidine or piperazino, which can 
be unsubstituted or substituted as described above. More preferably the heterocyclyl group is morpholino or 4-ethyl- 
piperazinyl. 

In a most preferred embodiment. RQ is H. (C-C6)alkyl and RQ* is H. (C-CQ)alkyl, (C3-C8)cycloa!kyl. 

In a further most preferred embodiment, RQ is H and RQ* is H, preferably unsubstituted (Ci-CQ)alkyl, or preferably 
unsubstituted (C3-C8)cycloalkyl. Especially preferred. RQ and RQ' are H. 

In one embodiment R6 is not tertbutyloxycarbonyl, especially if m is 3. 

As examples for these embodiments. R6 or R6<"> are, independently from each other, hydrogen, methyl, ethyl, propyl. 
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isopropyl. 3-methyl-butyl, 2-methyl-propyl, butyl, pentyl. 3,3.3-trifuoropropyl, 4.4.4-trifluorobutyi or a substituent selected from 
the group consisting of 
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The asterisk (<*>) in the exemplified substituents denotes where the bond is connected to the N-atom. Examples of residues 
where NRQ and NR[beta]' form a heterocyclic ring are 



The asterisk {<*>) in the exemplified substituents denotes where the bond is connected to the carbon atom of the carbocycle. 

Preferably. R7 is H. halogen, CN. (C-i-C[beta]Jalkyl, 0-(C--C6)alkyl. (C2-C6)alkenyi, R* or (C-C6)alkyiene-(C3-C3) 
cycloalkyl. More preferred. R7 is H. halogen. CN, (Ci-C4)alkyl. 0-{C--C4)alkyl. (C--C4)alkenyl, phenyl, cyclopropyl or (C5-C6) 
heteroaryl. Most preferably, R7 is H, fluoro. chloro, bromo, methyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, 
most especially preferred R7 is H, fluoro. chloro, methyl or methoxy. More particular preferred R7 is H. 

Rfbeta] is preferably H. halogen or (C--C4)alkyl. More preferred, Rs is H, Ci, F, methyl or ethyl. Most preferred Re is H. • 

Preferably, R2 is H, halogen or {C-i-C4)alkyl Preferably, R2 is H or (C--C2)alkyl. More preferred, R2 is H. methyl or ethyl. 
Most preferred R2 is H. R2 may be bound to any carbon atom of the ring including the position where the linker group L is 
bound. 

Preferably, n is 1 . 2 or 3. More preferred, n is 1 or 2. Most preferred n is 1 . 

Preferably m is 2. 3 or 4. More preferred m is 3. In a further embodiment m is 1 . 2. 4 or 5. 

The linker group L may be bound to the ring in any position via a ring carbon atom. In a preferred embodiment, m is 3 and L 
is attached to the 4-position of the amino cyciohexane ring. 



or L is attached to the 3-position of the amino cyciohexane ring 



in all their sterechemical forms. 

In an especially preferred embodiment, L is attached to the 4-position of the amino cyciohexane ring. 

In a further preferred embodiment. L is O-methylene, O-ethylene or preferably O. More preferably, m is 3 and L is O- 
methylene. O-ethylene or O attached to the 4- position of the amino cyciohexane ring. 

In residues R2 to Rs an alkyl or alkylene can optionally be substituted one or more times by halogen. Preferably alkyl or 
alkyfene is substituted one to three times by halogen selected from chloro or bromo but may be substituted by fluoro once or 
more, e.g. being perfluorinated. Preferably halogen is fluor. More preferred an alkyl or alkylene is not halogenated. 

In residues R4. R5. RQ ,RQ\ RJ and Rs alkyl. alkylene or cycloalkyl can optionally be substituted one or more times by a 
group selected independently from OH, OCH3. COOH. COOCH3, NH2, NHCH3. N(CH3)2, CONHCH3 or CON(CH3)2. 

If substituted, the number of substituents is preferably between 1 , 2. 3 or 4. more preferably 1 or 2 with 1 being even more 
preferred. Preferably an alkylene or cycloalkyl is not substituted. More preferably an alkyl. alkylene or cycloalkyl is not 
substituted. Preferably alkyl. alkylene or cycloalkyl in R4, R5. R7 and Rs are not substituted. In a further embodiment alkyl, 
alkylene or cycloalkyl in R4. R5, RQ, RJ and Rg are not substituted. 

In preferred embodiments of the present invention one or more or all of the groups contained in the compounds of formula (I) 
or (l<'>) can independently of each other have any of the preferred, more preferred or most preferred definitions of the 
groups specified above or any one or some of the specific denotations which are comprised by the definitions of the groups 
and specified above, all combinations of preferred definitions, more preferred or most preferred and/or specific denotations 
being a subject of the present invention. Also with respect to all preferred embodiments the invention includes the 
compounds of the formula (I) or (!<">) in all stereoisomeric forms and mixtures of stereoisomers forms in all ratios, and their 
pharmaceutical^ acceptable salts. 

The term "<*>-" in the exemplified substituents vide supra marks the point where the substituent is attached, which means, 
for example, for a R3 substituent 



and m is 3 a compound of the formula 



A preferred embodiment is a compound of the formula (I) wherein 
R 2 is hydrogen, halogen, or (Cl-C6)alkyl; 
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R3 is H. halogen, (C1-C4)alkylene-R\ O-R" or NHR"; 
R4 is H, halogen or (C1 -C6)alkyl; 

R5 is H. (C1-C6)alkyl, halogen. CN, (C2-C6)alkenyl, (C6-C10)aryl. NH-(C6-C10)aryl. (C1-C6)alkylene- (C6-C10)aryl, (C5- 
C10)heterocyclyl or (C1 -C6)alkytene- (C5-C10)heterocyclyl: 

R6 and R6' are independently of each other H. R\ (C1 -C8)alkyl. (Cl-C6)alkylene-R\ (C1 -C6)alkylene-0-(C 1 -C6)alk yl.(Cl- 
C6)alkylene -O-R*. (C1 -C6)alkylene~CH[R']2. (C1-C6)alkylene-C(0)NH2. (C1 -C6)alkylene-C(0)NH-R \(C1-C6)alkylene-C(0) 
N[(C1-C4)alkyl]2. (C1 -C6)alkylene-C(0)-N[R']2. C(0)0-(C1 -C6)alkyl. C(0)fC1 -C6)alkyl. C(0)(C3-C8)cycloatkyl, C(0)(C5- 
ClO)heterocyclyl, C(0)NH-(C1-C6)alkyl. C(0)NI(C1- C6)alkyl]2. C(0)-(C1 -C6)alkyiene-(C3-C8)cycloalkyl. 

C(0)(C1-C6)alkylene-(C5-C1o)heterocyclyl t C(O) (C1-C6)alkylene-(C6-Cl 0)aryl. or R6 and R6\ together with the N-atom to 
which they are attached, form a (C5-C6)heterocyclyl group. 

R7 is H1 halogen, CN, (C--Cg)alkyl. 0-(C--Cg)alkyl, (C2-Cg)alkenyl or R<1>; 

R8 is H, halogen or (Cl-C6)atkyl: 

m is 2, 3 or 4 

n is 1 . 2 or 3. and L is O. O-methylene or O-ethylene; 
and. their pharmaceutical^ acceptable salts. 

A further preferred embodiment is a compound of the formula (I) wherein R2 is H or (Ci-C4)alkyl; 
R3 is H. halogen or NHR". wherein R" is defined as above, 
R4 is H1 halogen or (C-C4)alkyl; 

R5 is H. <C--C6)alkyl, halogen, {C2-C4)alkenyl. (C[beta]-C-ioJaryl. (C--C6)alkylene-(C6- Ci(theta])<ar>y1 or (C5-C- o) 
heterocyclyl; s 

Rg and RQ are independently of each other H, (C3-C8)cycloalkyl. (Ci-C8)alkyl, (C <- C6)alkylene-0-(C--C6)aikyl, (C«>-C3) 
alkylene-R\ C(0)(C1 -C6)alkyl, C(0)(C3- C8)cycloalkyl. C(0)(Cs-Ci o)heterocyclyl. C(0)(Ci-C6)alkylene-C3-C8)cydoalkyl. C 
(0)(Ci-C6)alkylene-(C5-Cio)heterocyclyi or C(0)(Ci-C6)aikylene-(C6-C-o)aryl; 

R7 is H, halogen, CN, (Ci-C6)alkyl, 0(Ci-C6)alkyl, (C2-C6)alkenyl or R'; 

R8 is H. halogen or (C-C6)alkyl; 

m is 2. 3 or 4 n is 1 . 2 or 3; and 

LtsO; 

and their pharmaceutical^ acceptable salts. An especially preferred embodiment is a compound of the formula (I) wherein 
R2is H, (Ci-C4)alkyt; 

R3 is H. NH-(C5-C6)heteroaryl or NH-phenyl; 
R4 is H, halogen or {C~C4)alkyl; 

R5 is H, {C»C4)alkyl, halogen, (Ci-C4)alkenyl, (Ce-C1 o)aryl, (C<">-C2)alkyl- (C6-Cio)aryl or (Cs-CeJheteroaryl; 
Re is H. (C3-C6)cycloalkyl or <C--C4)alkyl; 

R6<1> is H. (C3-C8)cycloalkyl, (C-i-C^alkyl, (C-i-CaJalkylene-R', C(0)0-(C1 -C6)alkyl, C(0)(C1 -C6)alkyl. C(0)(C3-C6) 
cycloatkyl, C(0)(C5-C6)heterocyclyl, C(0)(C1 -C3)alkylene-(C3-C6)cycloalkyl. C(0)(C1 -C3)alkylene-(C5-C6)heterocyclyl. or 
C(0){C1 -C3)alkylene-phenyl; 

R7 is H, halogen. CN, (C-i-C A alkyl, 0 A -C A alkyl, (0!-04JalkCnVI, phenyl, cyclopropyl. (C5-Cg)heteroaryl; 
R8 is H, halogen or (C--C4)alkyl: 
m is 3 n is 1 ; and 
LisO; 

and their pharmaceutical^ acceptable salts. 

In an embodiment the present invention relates to a compound of formula (I) or formula (l<'>) independently selected from 
the group of 15 1-[4-(7-Chloro-1 -oxo-1 . 2-dihydro-isoquinolin-6-yloxy)-cyclohexyl]-piperidine-4- carboxylic acid amide. 

16 7-Chloro-6-(4-piperidin-1 -yl-cycfohexyloxy)-2H-isoquinolin-1 -one. 

17 7-Chloro-6-(4-morpholin-4-yl-cyclohexyloxy)-2H-soquinolin-1 -one. 19 7-Chloro-6-{4-pyrrolidin-1 -yt-cyclohexyloxy)-2H- 
isoquinolin-1-one, 

21 7-Chloro-6-[4-(4-methyl-piperazin-1-yl)-cyclohexyloxyj-2H-isoquinolin-1-one. 

23 [4-(7-Chloro-1 -oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-cis-cyclohexylamino]-acetic acid ethyl ester. 

24 (4-{7-Chloro-1 -oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-cis-cyclohexylaminoI-acetic acid, 
27 7-Methyl-6-(4-pyrrolidin-1 -yl-cyclohexyloxy)-2H-isoquinolin-1 -one, 
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28 N-[4-(7-Methyl-1 -oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-frans-cyclohexyl]-3- piperidin-4-yl-propionamide. 

29 N-[4-(7-Methyl-1 -oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-frans-cyclohexyl]-2- piperidin-4-yl-acetamide, 

30 N-[4-(7-Ch!oro-1 -oxo-1 A -dihydro-isoquinolin-(theta]-yloxyJ-cis-cyclohexyll-S- piperidin-4-yl-propionamide. 

31 N-[4-(7-Chloro-1 -oxo-1 A -dihydro-isoquinolin-[theta]-yloxyj-cis-cyclohexyl] A - piperidin-4-yl-acetamide. 

43 6-((lS.3S)-3-Amino-cyclopentyloxy)-2H-isoquino!in-1-one. 

44 6-((1 S,3S)-3-Amino-cyclopentyloxy)-7-chloro-2H-isoquinolin-1 -one. 

45 6-({1 S.3R)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1 -one. 

.46 6-{(1 S.SRJ-S-Amino-cyclopentyloxy A -chloro A H-isoquinolin-< -one, 

47 6-((cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1 -one. or 

48 7-Chloro-6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one, or their stereo isomeric forms and/or their pharmaceutical^ 
acceptable salts. 

In another embodiment the present invention relates to a compound of formula (I) or (!<'>) independently selected from the 
group of 

49 6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1 -one. 

54 6-(3-Amino-cyclobutoxy)-7-ch!oro-2H-isoquinolin-1 -one, 

55 cis-6-(3-Amino-cyclobutylmethoxy)-7-chioro-2H-isoquinolin-1 -one, 56 fra[pi]s-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H- 
isoquinolin-1 -one, 

62 6-{5-Amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1 -one. 

65 5-{1-Benzyloxy-7-chloro-isoquinoiin-6-yloxy)-1-propyl-cyclooctylamine. 

66 6-{5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1 -one. 

68 6-(5-Benzyl-amino-5-propyl-cyclo-octyloxy)-7-chloro-2H-isoquinolin-1-one. 

69 7-Chloro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-2H-isoquinolin-1-one, 

70 7-Chloro-6-(cis-3-isopropylamino-cyclobutoxy)-2H-isoquinolin- 1 -one, 

71 6-(3-cis-Benzylamino-cyciobutoxy)-7-chloro-2H-isoquinolin-1-one. 

72 6-(3-frans-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one, 

73 7-Chloro-6-(3-cis-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one. 

74 7-Chloro-6-(3-frans-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one or 

75 7-Chloro-6-(3-frans-diethylamino-cyc}obutoxy)-2H-isoquinolin-1-one, or their stereoisomer forms and/or their 
pharmaceutical^ acceptable salts. (Compound number given for reference) 

As in any embodiment of the invention, in the preceding embodiments which contain preferred, more preferred, most 
preferred or exemplary definitions of compounds according to the invention, one or more or all of the groups can have any of 
its preferred, more preferred, most preferred definitions specified above or any one or some of the specific denotations which 
are comprised by its definitions and are specified above. 

Isoquinoline substitution pattern is numbered according to IUPAC rules: 

45 



All references to "compound(s) of formula (I) or (!<'>)" hereinafter refer to compound(s) of the formula (I) or (P) as described 
above, and their pharmaceutical^ acceptable salts, and/or to their stereoisomeric forms, polymorphs and solvates. 
Physiologically functional derivatives as described herein are also included. Pharmaceutically acceptable salts of compounds 
of the formula (I) or (l<*>) mean both their organic and inorganic salts as described in Remington's Pharmaceutical Sciences 
(17th edition, page 1418 (1985)). Because of the physical and chemical stability and the solubility, preference is given for 
acidic groups inter alia to sodium, potassium, calcfum and ammonium salts; preference is given for basic groups inter alia to 
salts of maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid, hydrochloric acid, sulfuric acid, 
phosphoric acid or of carboxylic acids or sulfonic acids, for example as hydrochlorides, hydrobromides. phosphates, sulfates, 
methanesulfonates, acetates, lactates, maleates. fumarates, malates, gluconates, and salts of amino acids, of natural bases 
or carboxylic acids. The preparation of pharmaceutically acceptable salts from compounds of the formula (I) or (!<'>) which 
are capable of salt formation, including their stereoisomeric forms, takes place in a manner known per se. The compounds of 
the formula (I) form stable alkali metal, alkaline earth metal or optionally substituted ammonium salts with basic reagents 
such as hydroxides, carbonates, bicarbonates. alcoholates and ammonia or organic bases, for example trimethyl- or 
triethylamine, ethanolamine. diethanolamine or triethanolamine, trometamol or else basic amino acids, for example lysine, 
ornithine or arginine. Where the compounds of the formula (I) or (l<'>) have basic groups, stable acid addition salts can also 
be prepared with strong acids. Suiiable pharmaceutically acceptable acid addition salts of the compounds of the invention 
are salts of inorganic acids such as hydrochloric acid, hydrobromic. phosphoric, metaphosphoric. nitric and sulfuric acid, and 
of organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, 
glycolic, isethionic, lactic, lactobionic, maleic, malic, methanesulfonic. succinic, p-toluenesulfonic and tartaric acid. 

Salts with a pharmaceutically unacceptable anion such as, for example, trifluoroacetate likewise belong within the framework 
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of the invention as useful intermediates for the preparation or purification of pharmaceutically acceptable salts and/or for use 
tn nontherapeutic. for example in vitro, applications. The term "physiologically functional derivative'* used herein refers to any 
physiologically tolerated derivative of a compound of the formula (I) or (l<'>) of the invention, for example an N-oxide, which 
on administration to a mammal such as. for example, a human is able to form (directly or indirectly) a compound of the 
formula (I) or (!<*>) or an active metabolite thereof. 

Physiologically functional derivatives include prodrugs of the compounds of the invention, as described, for example, in H. 
Okada et at.. Chem. Pharm. Bull. 1994. 42. 57-61. Such prodrugs can be metabolized in vivo to a compound of the invention. 
These prodrugs may themselves be active or not. 

The invention relates to compounds of the formula (I) or (l<'>) in the form of their stereoisomer^ forms, which include 
racemates. racemic mixtures, pure enantiomers and diastereomers and mixtures thereof. 

The compounds of the invention may also exist in various polymorphous forms, for example as amorphous and crystalline 
polymorphous forms. All polymorphous forms of the compounds of the invention belong within the framework of the invention 
and are a further aspect of the invention. 

If radicals or substituents may occur more than once in the compounds of the formula (I) or (l<">), they may all. 
independently of one another, have the stated meaning and be identical or different. 

The terms (C-C2)alkyl. (C<-C4)alkyl. (C--C6)aikyl, (C--C8)alkyl and the corresposponding alkylene substituents are 
understood as a hydrocarbon residue which can be linear, i.e. straight-chain, or branched and has 1 . 2, 3. 4. 5, 6, 7 or 8 
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent on another group, for example in an 
alkoxy group (O-alkyl), S-alkyl or a -0(Ci- 

C[rho]jalkyjene-0-. an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, 
pentyl or hexyl. the n-isomers of all these groups, isopropyl. isobutyt. 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl. 2 
- methylpentyl. 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or alkylene groups may - if not otherwise 
stated - be halogenated once or more. e.g. alkyl groups may be fluorinated, e.g. perfluorinated. Examples of halogenated 
alkyl groups are CF3 and CH2CF3. OCF3, SCF3, or -0-(CF2)2-0-. 

Alkenyl are. for example, vinyl, 1-propenyl, 2-propenyl (= allyl). 2-butenyl. 3-butenyl, 2- methyl-2-butenyl, 3-methyl-2-butenyl. 
5-hexenyl or 1 ,3-pentadienyl. 

Alkynyl are. for example, ethynyl. 1-propynyl. 2-propynyl (= propargyl) or 2-butynyl. 
Halogen means fluoro. chloro. bromo or iodo. 

(C3-Cs)cycloalkyl groups are cyclic alkyl groups containing 3, 4. 5. 6. 7 or 8 ring carbon atoms like cyclopropyl. cyclobutyl. 
cyclopentyl. cyciohexyl or cyclooctyl. which can also be substituted and/or contain 1 or 2 double bounds (unsaturated 
cycloalkyl groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon atom 

A (C[beta)-C-ioJaryl group means an aromatic ring or a ring system which comprises two .aromatic rings which are fused or 
otherwise linked, for example a phenyl, naphthyl, biphenyl, tetrahydronaphthyl. alpha- or beta-tetralon-, mdanyl- or indan-1- 
on-yl group. A preferred (C6-C-o)aryl group is phenyl. 

A (C5-C-o)heterocyclyl group means a mono- or bicyclic ring system in which one or more carbon atoms can be replaced by 
one or more heteroatoms such as. for example 1 . 2 or 3 nitrogen atoms. 1 or 2 oxygen atoms. 1 or 2 sulfur atoms or 
combinations of different heteroatoms. The heterocyclyl residues can be bound at any positions, for example on the 1 - 
position, 2-position. 3-poeition, 4-position, 5-position, 6-position, 7- position or 8-position. (C5-Cio)<ne>terocyclyl groups may 
be {1 ) aromatic (- heteroaryl groups] or (2) saturated or (3) mixed aromatic/saturated. 

Suitable (C5-Cio)heterocyclyl group include acridinyl, azocinyl, benzimidazolyl, benzofuryl. benzomorpholinyl, benzothienyl, 
benzothiophenyl, benzoxazolyl, benzthiazolyl. benztriazolyl. benztetrazolyl. benzisoxazolyl, benzisothiazolyL carbazolyl. 4aH- 
carbazolyl, carbolinyl, furanyl, quinazolinyl. quinolinyl. 4H-quinoiizinyl, qumoxalinyl. quinuclidinyl. chromanyl, chromenyl. 
chromen-2-onyl, cinnolinyl, decahydroquinolinyl, 2H.6H-1 ,5.2-dithiazinyl. dihydrofuro[2.3-b]-tetrahydrofuran, furyl. furazanyl, 
homomorpholinyl. homopiperazinyl. imidazolidinyl. imidazolinyl, imidazolyl, 1 H-indazolyl. indolinyl. indolizinyl, indolyl, 3H- 
indolyl. isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl. isoquinolinyl (benzimidazolyl), isothiazolyl, 
isoxazolyl, morpholinyl, naphthyridinyi, octahydroisoquinolinyl. oxadiazolyl, 1 .2.3- oxadiazolyl, 1 .2,4-oxadiazolyl. 1 .2,5- 
oxadiazolyl. 1 ,3.4-oxadiazolyl. oxazolidinyl, oxazolyl. oxazolidinyl, pyrimidinyl. phenanthridinyl. phenanthrolinyl. phehazinyl. 
phenothiazinyl, phenoxathiinyl. phenoxazinyl, phthalazinyl, piperazinyl. piperidinyl. prolinyl. pteridinyl. purynyl. pyranyl, 
pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridonyl. pyridooxazoles. pyridoimidazoles, pyridothiazoles. 
pyridtnyl. pyridyl. pyrimidinyl. pyrrolidinyl, pyrrolinyl. 2H-pyrrolyl. pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl. 
tetrahydroquinolinyl. 6H-1 ,2.5-thiadazinyl. thiazolyl, 1 .2.3- thiadiazolyf, 1 ,2,4-thiadiazolyl, 1 ,2.5-thiadiazolyl. 1 ,3.4- 
thiadiazolyl. thienyl. triazolyl. tetrazolyl and xanthenyl. Pyridyl stands for 2-. 3- and 4-pyridyl. Thienyl stands both for 2- and 3- 
thienyl. Furyl stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of these compounds, for example. 
1-oxy-2-. 3- or 4-pyridyl. Substitutions in (C5-C-o)heterocyclyl residues can occur on free carbon atoms or on nitrogen atoms. 

Preferred examples of (C5-C-rj)heterocyclyl residues are pyrazinyl, pyridyl. pyrimidinyl. pyrazolyl, morpholinyl. pyrrolidinyl. 
piperazinyl. piperidinyl, thienyl, benzofuryl. quinolinyl. tetrazolyl and triazolyl. A preferred (C5-C-rj)heterocyclyl residue is a 
(C5-C6)heterocyclyl. 

(C6-C<<>[iota)o)aryl and (C5-Cio)heterocyclyl groups are unsubstituted or, if not stated otherwise, substituted one or more 
times, preferably one to three times, by suitable groups independently selected from halogen, OH. N02. N3. CN, C(OJ-(C- 
C6)alkyl. 

C(OMC1 -C6)aryl, COOH. COO(Ci -C6)alkyl. CONH2. CONH A -C A alkyl, CON((C--C6)alkyl]2, (C3-C8)cycloalkyl. (Ci-C6)alkyl, 
(Ci-C6)alkylene-OH, (Ci-C[beta]jalkylene- NH2. (C--C6)alkylene-NH(Ci-C6)alkyl. (C-i-CeJalkylene-NKC-i-C[beta]Jaikyl A . (C2- 
C6)alkenyK (C2-C6)alkynyl, 0-(Ci-C6)alkyl, 0-CfOMC A CeJalkyl, P03H2. S03H. S02-NH2. S02NH(C--C6)alkyl. S02NKC1 - 
C6)alkyl]2 , S-(Ci -C6)alkyl;SO-(Ci- C6)alkyl. S02-(C1 -C6)alkyl. S02-N=CH-N[(C-i-C6)alkyl]2, C(NH)(NH2), NH2. NH-(C- 
C6)alkyl. N[(Ci-C6)alkyl}2. NH-C(0)-(Ci -C6)alkyl, NH-C(0)0-(Ci -C6)alkyl. 

NH-S02-(Ci -C6)alkyl, NH-SO2-{C6-Ci0)aryl, NH-S02-(C5-Ci o)heterocyclyl. <N>(Ci- C6)alkyl-C(0)-(C 1 -C6)alkyl, N(C 1 - 
C6)alkyf-C(0)0-(C 1 -C6)alkyl. N(Ci-C6)alkyl-C(0)-NH-(Ci-C6)alkyl]. (C6-Ci o)aryl, (Ci-C6)alkylene-(C6-CiO)aryl. 0-(C6-C iO) 
aryl, 0-(Ci-C6)alkylene-(C6-Cio)aryl. (C5-Cio)heterocyclyl, 

(Ci-C6)alkylene-(C5-Cio)heterocyclyl. 0-(Ci-C6)alkylene-(C5-Cio)heterocyclyl. wherein the (C6-Ci o)aryl <:or> (C5-Cio) 
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heterocyclyl may be substituted one to 3 times by a group independently selected from halogen, OH. N02, CN, 0-(Ci-C6) 
alkyl, (Ci- C6)alkyl. NH2, NH(Ci-C6)alkyl, N[(Ci-C6)alkyl]2, S02CH3. COOH. C(0)0-(Ci- C6)alkyl. CONH2, (Ci-C6)alkylene- 
0-(Ci-C6)alkyl, (Ci-C6)alkytene-0-(C6-Cio)aryl. 0-{Ci-C6)alkylene-(C6-Cio)aryl; or wherein (C6-Ci o)aryl '<s> vicinally 
substituted by a 0-(Ci-C4)alkyfene-0 group whereby a 5-8-membered ring is formed together with the carbon atoms the 
oxygen atoms are attached to. Aryl or heterocyclyl substituents of (C6-Ci o)aryl <an>d (C5-Cio)heterocyclyl groups may not 
be further substituted by an aryl or heterocyclyl containing group. 

Preferred substituents for (C6-Ci o)aryl groups are (Ci-C4)alkyl, 0-(Ci-C4)alkyl, O-phenyl. phenyl, C(0)0-(Ci -C6)alkyl C(O) 
OH. C(Oj-(Ci -C4)alkyl. halogen. N02. S02NH2. CN, S02-(Ci -C4)alkyl. S02-N=CH-N[(Ci-C6)alkyl)2, NH-S02-(Ci- C4)alkyl 
NH2. NH-C(0)-(Ci -C4)alky! ! (C3-C8)cycloalkyl. (C A C A alkyt-OH. C(0)N[(Ci-C4)alkyl]2, C(0)NH(Ci -C6)alkyl. C(0)NH2, N((Ci- 
C4)alkyl]2. (C1- C4)alkylene-(C6-Cio)aryl, wherein the (C6-Ci rj)aryl may be further substituted one to three times, preferabyl 
once, by (C<-C4)afkyl, (Ci-C4)alkylene-0-(C-C6)alkyl. (Cg-C-ioJaryl 0-(C A -CQ)a\ky\-(CQ-C A \Q)ary\. <or ma>y be vicinally 
substituted by a 0-(C--C4)alkylene-0 group whereby a 5-8-membered ring is formed together with the carbon atoms the 
oxygen atoms are attached to. More preferred substituents for (CQ- Ci[theta])<ar>y! <are na>l[deg.]9<en>. CN. phenyl. O- 
phenyl, NH-C(0)-(C--C4)alky| especially NH-C(0)-CH3. C(0)-(Ci -C4)alkyl especially C{0)-CH3. C(0)-0(C1 -C4)alkyt 
especially C(0)-OCH3, (C--C4)alkyl especially CH3 or CF3, 0-(C--C4)aikyl especially 0-CH3) S02-NH2. S(theta]2-(C-i-C4) 
alkyl especially S02-CH3 or S02-CF3; or S02-N=CH- Nt(C1 -C4) a ikyl]2 especially S02-N=CH-N[(CH3)2. 

In monosubstituted phenyl groups the substituent can be located in the 2-position. the 3-position or the 4-position. with the 3- 
position and the 4-position being preferred. If a phenyl group carries two substituents. they can be located in 2. 3-position, 
2, 4-position. 2,5-position, 2.6-position, 3,4-position or 3.5-position. In phenyl groups carrying three substituents the 
substituents can be located in 2, 3. 4-position, 2. 3.5-position. 2,3,6- position. 2.4.5-position. 2.4.6-position, or 3.4.5-position. 

The above statements relating to phenyl groups correspondingly apply to divalent groups derived from phenyl groups, i.e. 
phenylene which can be unsubstituted or substituted 1 ,2-phenylene. 1 .3-phenylene or 1 .4-phenylene. The above 
statements also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of arylalkylene groups which 
can also be unsubstituted or substituted inthe aryl subgroup as well as in the alkylene subgroup, are benzyl, 1- 
phenylethylene. 2-phenytethylene, 3- phenylpropylene, 4-phenylbutylene. 1-methyl-3-phenyl-propylene. 

Preferred substituents for (C5-C1 o)heterocyclyl groups are (C-C4)alkyl. 0-(C I -C4)a!kyl. (C1 -C4)alkylene-phenyl, halogen. 
(C1-C4)alkylene-0-(C1-C4)atkyl. (C5-C1o)heterocyclyl. (C1-C4)alkylene-N[(Ct-C4)alkyl]2. or (Cg-Cl rj)aryl. wherein the (C 
[beta]-C~ioJaryl may be further substituted by halogen. (C1-C4)alkyl, 0(C-C4)alkyl, (C-i-C A alkylene-0 A C-i-C A alkyl. 0 A C-i- 
CeJalkyl- A e-C-ioJaryl. or may be vicinally substituted by a 0-(C»C4)a!kytene-0 group whereby a 5-8-membered ring is 
formed together with the carbon atoms the oxygen atoms are attached to. More preferred substituents for (C5-C-o) 
heterocyclyl groups are (C-i-C4)alkyl. 0(C--C4)alkyl, halogen or phenyl, wherein the phenyl may be further substituted one to 
three times, preferably once, by halogen, (C--C4)alkyl or 0-{C~C4)alkyl. 

The general and preferred substituents of (Co-C-joJaryl and (C5-C-o)heterocyclyl groups may be combined with the general 
and preferred definitions of R- , R2, R3. R4. R5. R(theta]- A e* > A 7- A 8> <n>- <m ar>d L <as> described above. 

The present invention therefore also relates to the compounds of the formula (I) or (K'>) and/or their pharmaceutical^ 
acceptable salts and/or their prodrugs for use as pharmaceuticals {or medicaments), to the use of the compounds of the 
formula (I) or (l<'>) and/or their pharmaceutical^ acceptable salts and/or their prodrugs for the production of pharmaceuticals 
for the treatment and/or prevention of diseases associated with Rho-kinase and/or Rho-kinase mediated phosphorylation of 
myosin light chain phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary hypertension, ocular 
hypertension, retinopathy, and glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD). 
coronary heart disease, angina pectohs : heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end 
organ damage), fibroid lung, fibroid liver, fiver failure, nephropathy, including hypertension-induced, non-hypertension- 
induced, and diabetic nephropathies, renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, 
chronic obstructive pulmonary disease (COPD). adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral 
vasospasm, cerebral ischemia, pain, e.g. neuropathic pain, neuronal degeneration, spinal cord injury. Alzheimer's disease, 
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and 
complications of diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation, autoimmune 
diseases. AIDS, osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis, cancer development and 
progression, e.g. cancers of the breast, colon, prostate, ovaries, brain and lung and their metastases. 

The present invention furthermore relates to pharmaceutical preparations (or pharmaceutical compositions) which contain an 
effective amount of at least one compound of the formula (I) or (l<*>) and/or its pharmaceutical^ acceptable salts and a 
pharmaceutical^ acceptable carrier, i. e one or more pharmaceutical^ acceptable carrier substances (or vehicles) and/or 
additives (or excipients). 

The pharmaceuticals can be administered orally, for example in the form of pills, tablets, lacquered tablets, coated tablets, 
granules, hard and soft gelatin capsules, solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration, 
however, can also be carried out rectally, for example in the form of suppositories, or parenterally, for example intravenously, 
intramuscularly or subcutaneously, in the form of injection solutions or infusion solutions, microcapsules, implants or rods, or 
percutaneously or topically, for example in the form of ointments, solutions or tinctures, or in other ways, for example in the 
form of aerosols or nasal sprays. 

The pharmaceutical preparations according to the invention are prepared in a manner known per se and familiar to one 
skilled in the art, pharmaceutical^ acceptable inert inorganic and/or organic carrier substances and/or additives being used 
in addition to the compound(s) of the formula (I) or (K) and/or its (their) pharmaceutical^ acceptable salts and/or its (their) 
prodrugs. For the production of pills, tablets, coated tablets and hard gelatin capsules it is possible to use, for example, 
lactose, corn starch or derivatives thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules and 
suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or hardened oils. etc. Suitable carrier 
substances for the production of solutions, for example injection solutions, or of emulsions or syrups are. for example, water, 
saline, alcohols, glycerol, polyols. sucrose, invert sugar, glucose, vegetable oils. etc. Suitable carrier substances for 
microcapsules, implants or rods are. for example, copolymers of glycolic acid and lactic acid. The pharmaceutical 
preparations normally contain about 0.5 to about 90 % by weight of the compounds of the formula (I) or (l<'>) and/or their 
pharmaceutical^ acceptable salts and/or their prodrugs. The amount of the active ingredient of the formula (I) or (l<'>) and/or 
its pharmaceutical^ acceptable salts and/or its prodrugs in the pharmaceutical preparations normally is from about 0.5 to 
about 1000 mg, preferably from about 1 to about 500 mg. 

In addition to the active ingredients of the formula (I) or (!<•>) and/or their pharmaceutical^ acceptable salts and to carrier 
substances, the pharmaceutical preparations can contain one or more additives such as. for example, fillers, disintegrants. 
binders, lubricants, wetting agents, stabilizers, emulsifiers. preservatives, sweeteners, colorants, flavorings, aromatizers, 
thickeners, diluents, buffer substances, solvents, solubilizers, agents for achieving a depot effect, salts for altering the 
osmotic pressure, coating agents or antioxidants. They can also contain two or more compounds of the formula (I) or (l<'>) 
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and/or their pharmaceutical^ acceptable salts. In case a pharmaceutical preparation contains two or more compounds of the 
formula (1) the selection of the individual compounds can aim at a specific overall pharmacological profile of the 
pharmaceutical preparation. For example, a highly potent compound with a shorter duration of action may be combined with 
a long-acting compound of lower potency. The flexibility permitted with respect to the choice of substituents in the 
compounds of the formula (I) or (!<'>) allows a great deal of control over the biological and physico-chemical properties of 
the compounds and thus allows the selection of such desired compounds. Furthermore, in addition to at least one compound 
of the formula (I) and/or its pharmaceutical^ acceptable salts, the pharmaceutical preparations can also contain one or more 
other therapeutically or prophylactically active ingredients. 

When using the compounds of the formula (I) or (l<">) the dose can vary within wide limits and, as is customary and is known 
to the physician, is to be suited to the individual conditions in each individual case. It depends, for example, on the specific 
compound employed, on the nature and severity of the disease to be treated, on the mode and the schedule of 
administration, or on whether an acute or chronic condition is treated or whether prophylaxis is carried out. An appropriate 
dosage can be established using clinical approaches well known in the medical art. In general, the daily dose for achieving 
the desired results in an adult weighing about 75 kg is from about 0.01 to about 100 mg/kg. preferably from about 0.1 to 
about 50 mg/kg, in particular from about 0.1 to about 10 mg/kg, {in each case in mg per kg of body weight). The daily dose 
can be divided, in particular in the case of the administration of relatively large amounts, into several, for example 2, 3 or 4, 
part administrations. As usual, depending on individual behavior it may be necessary to deviate upwards or downwards from 
the daily dose indicated. 

Furthermore, the compounds of the formula (I) can be used as synthesis intermediates for the preparation of other 
compounds, in particular of other pharmaceutical active ingredients, which are obtainable from the compounds of the formula 
I. for example by introduction of substituents or modification of functional groups. 

In general, protective groups that may still be present in the products obtained in the coupling reaction are then removed by 
standard procedures. For example, tert-butyl protecting groups, in particular a tert-butoxycarbonyl group which is a protection 
form of an amino group, can be deproteeted, i. e. converted into the amino group, by treatment with triftuoroacetic acid. As 
already explained, after the coupling reaction also functional groups can be generated from suitable precursor groups. In 
addition, a conversion into a pharmaceutical^ acceptable salt or a prodrug of a compound of the formulae (I) or (l<1>) can 
then be carried out by known processes. 

In general, a reaction mixture containing a final compound of the formula (I) or (V) or an intermediate is worked up and. if 
desired, the product is then purified by customary processes known to those skilled in the art. For example, a synthesized 
compound can be purified using well known methods such as crystallization, chromatography or reverse phase-high 
performance liquid chromatography (RP-HPLC) or other methods of separation based, for example, on the size, charge or 
hydrophobicity of the compound. Similarly, well known methods such as amino acid sequence analysis. NMR. IR and mass 
spectrometry (MS) can be used for characterizing a compound of the invention. Isoquinolinones can by synthesized via a 
variety of methods. The following general schemes illustrate some of the possible ways to access isoqutnolones, but do not 
limit the present invention. 



Scheme 1 : 

A suitably substituted aldehyde, for example substituted by X or Y being independently from each other hydrogen, alkyl, 
alkoxy or halide attached in a suitable position, can be reacted with a suitable compound such as for example an actal of 
aminoacetaldehyde for example in a solvent like THF, chloroform or toluene under acid catalysis by toluene sulfonic acid or 
another appropriate acid to give imine (ii) wherein Q' can be for instance methyl or ethyl, which in turn can be cyclized by 
different methods to the isoquinoline (iii). For example this can be done by Lewis acid catalysis by suitable Lewis acids like 
titanium tetrachloride, ferrous halides, aluminium halides etc. at temperatures ranging from ambient to 100 [deg.]C or by 
reducing the imine to the corresponding amine by action of a suitable reducing agent like sodium borohydride. converting the 
amine into an amide or sulphonamide by reaction with a suitable acid chloride and subsequent cyclization to the isoquinoline 
by action of an appropriate lewis acid. The isoquinoline (iii) itself can then be converted to the corresponding N- oxide (iv) by 
action of a suitable oxidative agent like hydrogen peroxide, m-chloro perbenzoic acid or others at room temperature or 
elevated temperature. The N-oxide (iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it with a 
reagent like phosphorous oxy chloride in or without presence of phosphorous pentachloride. The derivative (v) can then be 
turned into suitable 1 -alkoxy-derivatives by reacting it with various alcohols Q-OH like methanol, ethanol or benzyl alcohol in 
the presence of a suitable base like sodium hydride and in a suitable solvent like dimethyl formamide. dimethyl acetamide or 
others. Alternatively (v) can be directly converted into the isoquinolinone derivative (vii) by reacting it with a reagent like 
ammonium acetate. 



Scheme 2: 

Alternatively isoquinolinones can be obtained by reacting suitable 3-formylated or acylated fluorobenzenes (viii). wherein z is 
for example H or alkyl like methyl or ethyl, with a reagent like triethyl phosphono acetate in the presence of a suitable base 
like sodium hydride to give the corresponding cinnamic acid ester, which subsequently is cleaved by action of a suitable 
base like potassium hydroxide, sodium hydroxide or lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then 
be converted to the corresponding acid chloride by well known methods, which can be transferred into the acid azide by 
reaction with sodium azide in a suitable solvent like ether, chloroform or acetone in or without the presence of water. The 
corresponding azide then can be converted into isoquinolinone (x) by reacting it in a suitable solvent like diphenylmethane or 
diphenylether at suitable temperature. 



(xi'i) 

Scheme 3: 

The above obtained 6-fluoro-isoquinolones. for example (vi), can be reacted with suitable Pi / P2 substituted amino alcohols 
wherein Pi / P2 are independently from each other for example hydrogen, alkyl or a protecting group like for example Boc or 
phthaloyl in the presence of base such as DBU. cesium carbonate or sodium hydride to give the corresponding alkoxy 
substituted derivatives (xi). Eventually, this conversion can already be performed at earlier stages of the synthesis (e.g. by 
reacting a suitable intermediate). It is understood, that this may require in case of unprotected isoquinolones protection on 
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction with suitably substituted alkyl or benzyl 
halides in the presence of base. 
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The products like (xi) obtained via this method can then either be liberated or, if a suitable amino functionality is present, be 
reacted with suitable aldehydes or ketones in the presence of a reducing agent like sodium triacetoxy borohydride, sodium 
borohydride or sodium cyanoborohydride in a suitable solvent and in the presence of a water withdrawing agent like 
molecular sieves or a suitable ortho ester. This amino group may have to be liberated in an initial step like for example acidic 
removal of Boc- groups. Furthermore an amino group can be acylated by reacting it with a suitable acid chloride in the 
precence of a base like trielhyl amine or H[upsilon]nig's base or by reacting it with a suitable carboxylic acid in the precence 
of a base like triethylamine ot H[upsilon]nig's base and a coupling reagent like EDC. PyBOP or TOTU. In case of use of 
protected isoquinolones, cleavage of the used protection groups is required to liberate the desired isoquinolone (xii). This 
liberation, however, can be performed before or after the reductive amination step, depending on the nature of the used 
aldehyde / ketone and the protection group used. 

Isoquinolone derivatives like (xii) can be obtained as free bases or as various salts like for example hydrochlorides, 
hydrobromides. phosphates, trifluoroacetates. sulfates or fumarates. The salts obtained can be converted into the 
corresponding free base by either subjecting them to ion exchange chromatography or for example by alkaline aqueous 
treatment and subsequent extraction with suitable organic solvents like for example methyl tert. butyl ether, chloroform, ethyl 
acetate or isopropanol / dichloromethane mixtures and subsequent evaporation to dryness. 

The general methods for the preparation of isoquinolinone derivatives as described above can be readily adapted to the 
preparation of the compounds of the formula (I) or (P). In the following examples the preparation of the compounds of the 
present invention is outlined in more detail. 

Accordingly, the following examples are part of and intended to illustrate but not to limit the present invention. 

It is understood that modifications that do not substantially affect the activity of the various embodiments of this invention are 
included within the invention disclosed herein, 

LC/MS-Methods: 

Method A. 

Stationary phase: Col YMC Jsphere 33 x 2 
Gradient: ACN+0.05% TFA : H2O+0.05% TFA 

5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min) Flow 1 mL/min Method B: Stationary phase: Col YMC Jsphere 33 x 2 Gradient 
ACN+0.05% TFA : H2O+0.05% TFA 5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min) 

Flow 1 ml_/min 

Method C: Stationary phase: Col YMC Jsphere ODS H80 20 x 2 Gradient: ACN : H2O+0.05% TFA 
4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min) 
Flow 1 mL/min 

Method D: Stationary phase: Col YMC Jsphere 33 x 2.1 Gradient: ACN+0.08% FA : H2O+0.1%FA (Formic Acid) 5:95(0min) 
to 95:5{2.5min)to 95:5(3min) 

Flow 1 .3 mL/min 

Method E. Stationary phase: Col YMC Jsphere 33 x 2 Gradient: ACN+0.05% TFA : H2O+0.05% TFA 5:95(0 min) to 95:5(2.5 
min) to 95:5(3.2 min) 

Flow 1 .3 mL/min 

Method F: Stationary phase: Col YMC-Pack Pro C13 RS 33 x 2.1 Gradient: ACN+0.1% FA : H2O+0.1 %FA (Formic Acid) 
5:95(0min) to 95:5(2. 5min) to 95:5(3min) 

Flow 1 .3 mL/min Method G: Stationary phase: Col YMC Jsphere 33 x 2.1 Gradient: ACN+0.05% TFA : H2O+0.05% TFA 
2:98(0min) to 2:98(1 min) to 95:5{5min) to 95:5(6.25min) 
Flow 1 mL/min 

Method H: Stationary phase: Col YMC Jsphere ODS H80 20 x 2 Gradient: ACN : H2O+0.05% TFA 
7:93(0 min) to 95:5(1 .2 min) to 95:5(1 .4 min) 
Flow 1.1 ml_/min 

Method I. Stationary phase; Waters XBridge CI 84 Gradient: ACN+0.05% TFA : H2O+0,05% TFA 
5:95(0 min) to 5:95(0.3 min) to 95.5(3.5 min) to 95:5 (4 min) 
Flow 1.3 mL/min 

Method J: Stationary phase: Col YMC Jsphere 33 x 2 Gradient: ACN+0.05% TFA : H2O+0.05% TFA 
5:95(0 min) to 5:95(0.5 min) to 95:5(3.5 min) to 95:5 (4 min) 
Flow 1.3 mL/min 

(2.2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1 ) 



12.4 g of 4-fluorobenzaldehyde were dissolved in 100 ml_ of toluene and reacted with 
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10.5 g of 2-aminoacetaldehyde dimethylacetal and 1.90 g of p-tofuenesulfonic acid monohydrate for two hours at a Dean 
Stark apparatus. The solution was allowed to cool down, extracted with saturated sodium bicarbonate solution, water and 
brine, dried over magnesium sulfate and evaporated to dryness. The crude product was dissolved in 100 mL of ethanol. 1.89 
g of sodium borohydride were added portionwise. Stirring was continued overnight. For workup, acetic acid was added until 
no gas evolution could be observed. Then the solution was evaporated to dryness, taken up in dichloromethane and washed 
twice with water. The organic layer was extracted with brine, dried over magnesium sulfate and evaporated to dryness. The 
obtained crude product (20 g) was used for further reactions without purification. Rt = 0.86 min (Method B). Detected mass: 
182.1 (M-OMe-). 214.2 (M+H<+>). 

N-(2.2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzene-sulfonamide (2) 



20 g of (2.2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1 ) were dissolved in 120 ml of dichloromethane. 20 mL of pyridine 
were added. At 0 <0>C a solution of 23.8 g p- toluenesulfonic acid chloride in dichloromethane was added dropwise. The 
reaction was allowed to warm to room temperature and stirring was continued until conversion was completed. For workup, 
the reaction mixture was washed twice with 2M hydrochloric acid, twice with sodium bicarbonate solution and once with 
brine. The organic layer was dried over magnesium sulfate, evaporated to dryness and the obtained crude product was 
purified by silica gel chromatography to yield 22.95 g of compound 2 as an orange oil. Rt = 1 .71 min (Method C). Detected 
mass: 336.1 (M- OMe<">). 6-Fluoro-isoquinoline (3) 



41 .6 g of AICI3 were suspended in 400 ml_ of dichloromethane. At room temperature, a solution of 22.95 g N : (2,2-dimethoxy 
-ethyl)-N-(4-fluoro-benzyl)-4-methyl- benzenesulfonamide (2) in 1 50 ml of dichloromethane was added. Stirring was 
continued at room temperature overnight, the solution was poured on ice. the layers were separated, the aqueous phase 
was extracted twice with dichloromethane and the combined organic layers were then extracted twice with sodium 
bicarbonate solution. The organic layer was dried over magnesium sulfate, evaporated to dryness and the obtained crude 
product (8.75 g) was purified by silica. gel chromatography to yield 2.74 g of compound 3. R1 = 0.30 min (Method C) 
Detected mass: 148.1 (M+H<+>). 

7-Chloro-6-fluoro-isoquinoline (4) 



Starting from 3-chloro-4-fluoro-benza!dehyde, the title compound was prepared by the same reaction sequence as used for 
the synthesis of 6-fluoro-isoquinoline (3). Rt = 0.77 min (Method A). Detected mass: 182.1/184.1 (M+H<+>) 

7-Chloro-6-fluoro-isoquinoline 2-oxide (5) 



25 g (137.7 mmol) of 7-chloro-6-fluoro-isoquinoline (4) were dissolved in 500 ml of dichloromethane. At room temperature. 
50.9 g (206.5 mmol) of m-chloro perbenzoic acid (70 %) were added and the mixture was stirred at room temperature until 
complete conversion is achieved. For workup, the precipitate was filtered off and washed with dichloromethane. The filtrate 
was washed twice with sodium bicarbonate solution. The layers were separated and the aqueous phase was extracted twice 
with dichloromethane. The organic phases were dried with magnesium sulfate and evaporated. The so obtained solid 
material (18.4 g) was used without further purification. R1 = 0.87 min (Method C). Detected mass: 198.1/200.1 (M+H<+>). 

1 ,7-Dichloro-6-fluoro-isoquinoline (6) 



2.6 g (12.0 mmol) of 7-chloro-6-fluoro-isoquinoline 2-oxide (5) were heated in 40 ml of POCI3 at reflux for 4 h. After the 
mixture had cooled down to room temperature, it was poured on ice. The aqueous solution was extracted three times with 
dichloromethane. The combined organic layers were dried with magnesium sulfate and evaporated to yield 2.91 g of the title 
compound, which was used without further purification. Rt = 2.34 min (Method A). Detected mass: 216.0/218.0 (M+H<+>). 

7-Chloro-6-fluoro-2H-isoquino!in-1 -one (7) 



41.13 g (190.4 mmol) 1 ,7-dichloro-6-fluoro-isoquinoline (6) were dissolved in 670 ml of acetic acid. After addition of 148.8 g 
(1.90 mol) of ammonium acetate, the solution was stirred at 100 <0>C. After 3 h, the solvent was removed under reduced 
pressure and the residue was poured into water. The aqueous phase was extracted three times with dichloromethane, the 
combined organic layer was washed with saturated sodium bicarbonate solution and brine, dried over sodium sulfate and 
evaporated to dryness. The crude product was crystallized from ethyl acetate/heptane to yield 14.85 g of the desired product. 
Another 4.5 g could be obtained upon evaporation and silica gel chromatography of the mother liquor. 

The precipitate was filtered and dried to yield 9.91 g of the title compound. Rt = 1 .33 min (Method B). Detected mass: 198.0 
(M+H<+>), 6-Fluoro-isoquinolinone (8) 



4.8 ml_ (90.3 mmol, 1 .5 eq.) of thionyl chloride was added portionwise to a solution of 10 g (60.2 mmol) of 3-fluoro cinnamic 
acid in 44 ml of chloroform and 1 ml of DMF. The reaction was heated to reflux for 2.5 h. Then the solvents were distilled to 
yield 1 1 .4 g of the raw acid chloride, which was used without any further purification. 

The acid chloride was dissolved in 45 ml_ of acetone. At 0 (deg.)C 8.03 g (123.5 mmol. 2 eq.) of NaN[betaj were added 
portionwise. Then 41 ml_ of water were added while the temperature was kept below 5 (deg.JC. The reaction was stirred for 
another 1 .5 h. Then 55 ml of chloroform were added. The mixture was washed with 80 ml_ of water followed by 40 ml_ of 
brine. After drying over Na2S04 and filtration, 14 ml_ of diphenyl ether were added and most of the chloroform was removed 
in vacuo (without heating). A total removal of the chloroform should be avoided. 

The solution containing the azide, diphenyl ether and the remaining chloroform was added dropwise at 260 <0>C within 15 
minutes to a solution of 10 mL of tributyl amine in 97 ml of diphenyl ether. A vigorous reaction can be observed during the 
addition. The reaction was stirred for another 20 minutes at 260 <0>C. After cooling to room temperature 270 mL of n- 
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heptane were added. The precipitated product was filtered off and washed with ether to yield 5.65 g of the title compound. 
MS (DO) Detected mass 164.0 (M + H<+>). 

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1 -one (9) 



169 [mu]l_ (1-24 mmol. 1.1 eq) of p-methoxybenzylchloride were added to a suspension of 200 mg (1 13 mmoi) of 6-fluoro- 
isoquinolinone (8) and 368 mg (1.36 mmol, 1 .2 eq) of CS2C03 in 3 mL of DMF. The mixture was stirred for 2 h and then 
poured on ice. The precipitate was filtered, washed with water and dried to yield 300 mg of the title compound. R1 = 1 .76 min 
(Method B). Detected mass: 284.14 (M+H<+>). 

7-Chloro-6-f)uoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1 -one (10) 



Starting from 7-chtoro-6-fluoro-2H-isoquinolin-1 -one (7) the title compound was prepared following the protocol described for 
6-fluoro-2-(4-methoxy-benzyl)-2H- isoquinolin-1 -one (9). Rt = 1.66 min (Method C). Detected mass: 318.3 (M+H<+>). 

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (11) 



14.74 g (74.6 mmol) of 7-chloro-6-fluoro-2H-isoquinolin-1 -one (7) were dissolved in 150 ml of toluene. After addition of 30.86 
g (1 1 1 .9 mmol) of silver carbonate and 1 5.31 g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 <0>C for 3 h. 
After cooling down to room temperature, the reaction mixture was filtered and the filtrate was evaporated. The residue was 
dissolved in dichloromethane and washed with water, dried with magnesium sulfate and evaporated. Final purification by 
preparative HPLC gave 1 1 .63 g of the title compound. R1 = 2.51 min (Method B). Detected mass: 288.1/290.1 (M+H<+>). 6- 
(c/s-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1 -one (12) 



2.19 g (10.2 mmol) of c/s-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were dissolved in 20 ml of dimethyl 
acetamide. Under argon atmosphere. 814 mg (20.4 mmol) of sodium hydride (60%) were added and the mixture was stirred 
at room temperature. After 30 min. a solution of 2.0 g (9.26 mmol) of 1 ,7-dichloro-6-fluoro- isoquinoline (6) in 5 ml of 
dimethyl acetamide was added and stirring was continued at room temperature. After 1 h. 2.0 g (18.5 mmol) of benzyl 
alcohol and 740 mg (18.5 mmol) of sodium hydride (60 %) were added. The reaction was stirred for 2 h at room temperature 
and 30 minutes at 80 <0>C to achieve complete conversion. The solvent was removed in vacuo and the residue was taken 
up in dichloromethane and washed twice with water. After drying over magnesium sulfate, the organic layer was evaporated, 
to furnish 4.44 g of the crude intermediate c/s-[4-(1 -benzyloxy-7-chloro-isoquino!in-6- yloxy)-cyclohexyl]-carbamic acid tert- 
butyl ester. The intermediate was dissolved in methanol and treated with 2 N HCI at room temperature. After stirring for 2 d, 
the reaction mixture was adjusted to alkaline pH by addition of sodium hydroxide. The solvent was removed in vacuo and the 
residue was stirred in ethanol. Filtration and evaporation of the filtrate yielded a solid material, which was purified by 
preparative HPLC. The obtained trifluoroacetate was dissolved in 2 N HCI. Final lyophilization gave 433 mg of the title 
compound as hydrochloride. Rt = 0.89 min (Method B). Detected mass: 293.2/295.2 (M+H<+>). 

1 -Benzyloxy-7-chloro-6-( 1 .4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (13) 

1 .26 g ( 8.34 mmol) of dioxa-spiro[4.5]decan-8-ol were dissolved in 50 ml of dimethyl acetamide and 695.2 mg (17.4 mmol) 
of sodium hydride (60%) were added. After stirring for 30 minutes at room temperature a solution of 2.0 g (6 95 mmol) of 1- 
benzyloxy-7-chloro-6-fluoro-isoquinoline (1 1) in 50 ml of dimethyl acetamide was added and stirring was continued at room 
temperature. After 1 h the solvent was removed under reduced pressure. The residue was dissolved in dichloromethane and 
washed with water. The organic layer was dried with magnesium sulfate and evaporated, which gave 3.30 g of the crude 
product, which was used without further purification. Rt = 2.05 min (Method C). Detected mass: 426.5 (M+H<+>). 

7-Chioro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (14) 



3.30 g of 1-benzyloxy-7-chloro-6-(1 ,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (13. crude product) were stirred in 30 ml of 6 
N HCI/acetone (1 :2) at room temperature. After 3 h the reaction mixture was poured on saturated sodium bicarbonate 
solution and extracted with dichloromethane. The organic layer was dried with magnesium sulfate and evaporated. The 
crude product was purified by preparative HPLC. Rt = 1.34 min (Method B). Detected mass: 292.0 (M+H<+>). 

Starting from 7-chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (14), the following compounds were synthesized as 
hydrochlorides in analogy to the general procedure described below: 

General procedure for the reductive amination reaction: 

0.46 mmoi of a suitable amine were dissolved in 10 ml of methanol. After addition of molecular sieves 4 A. 92.3 mg (0.57 
mmol) of triethyl amine. 273.8 mg (4.56 mmol) of acetic acid and 0.57 mmol of the ketone (14), a solution of 86.0 mg (1.37 
mmol) of sodium cyano borohydride was added dropwise and the mixture was stirred at room temperature until complete 
conversion was achieved. In some cases it was necessary to heat the mixture to 70 <0>C to achieve complete conversion. 
For the isolation of the products the solution was filtered and the solvent was removed under reduced pressure. The residue 
was dissolved in dichloromethane, washed with 1 N NaOH and sat. sodium chloride solution, dried with magnesium sulfate 
and evaporated. The mono- or bis alkylated products, if obtained, were purified by preparative HPLC or precipitated from 
methanolic HCI 

The obtained trifluoroacetates were stirred in 2 N HCI/methanol. evaporated, dissolved in water and freeze dried to yield the 
desired products as hydrochlorides. Boc-protected products were deprotected during the evaporation of the HPLC-product 
fractions, which contained 0.1 % TFA, or during the subsequent stirring in 2 N HCI/methanol. See Table 1 

Table 1 
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[4-(7-Chloro-1 -oxo-1 .2-dihydro-isoquinolin-6-yloxy)-c/s-cyclohexylamino]-acetic acid ethyl ester (23) 



300 mg (0.91 mmoi) of 6-c/s-(4-amino-cyclohexytoxy)-7-chloro-2H-isoquinolin-1-one (12) were dissolved in 20 ml of 
methanol and treated with 258 mg (1.14 mmol) glyoxylic acid ethyl ester following the general method for reductive amination 
reactions. To achieve complete conversion, additional 5.0 equivalents of glyoxylic acid ethyl ester and 0.5 equivalents 
sodium cyano borohydride were added portionwise over 34 h and the temperature was increased to 60 <0>C after 5 h 
reaction time until the reaction went to completion. After filtration, the reaction solution was evaporated. The residue was 
dissolved in dichloromethane. washed with 1 N NaOH and saturated NaCI-solution, dried over MgS04 and evaporated. The 
so obtained crude product was used in the next reaction without further purification. Rt = 0.31 min (Method C). Detected 
mass: 365.4 (M+H<+>. methyl ester, because methanol was used as solvent), 0.87 min. (Method C). Detected mass: 379.4 
(M+H\ ethyl ester, title compound). 

[4-(7-Chloro-1 -oxo-1 .2-dihydro-isoquinolin-6-yloxy)-c/s-cyclohexylamino)-acetic acid (24) 



185 mg of [4-(7-chloro-1 -oxo-1 A -dihydro-isoquinolin-[beta]-y!oxyj-c/s-cyclohexylamino]- acetic acid ethyl ester (23. crude 
product) were dissolved in 2 ml methanol. After adding 2 ml of 2 N NaC03-solution. the solution was stirred at room 
temperature for 1.5 h. The solvent was evaporated in vacuo and the residue was purified by preparative HPLC, which 
delivers the title compound as trifluoro acetate. Rt = 0.91 min (Method B). Detected mass: 351.3 (M+H<+>). 6-(fra[pijs-4- 
Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1 -one (25) 



a) 6-Fluoro-7-methyl-2H-isoquinolin-1 -one 

To a solution of 10.0 g (55.5 mmol) of 3-fluoro-4-methyl-cinnamic acid in 80 ml of acetone were subsequently added at 0 
<0>C 6.74 g (66.6 mmol) of triethylamine in 10 ml of acetone followed by 7.83 g (72.2 mmol) of ethyl chloroformate. After 
stirring for 2 h at 0 to 5 <0>C, a solution of 4.0 g (61 .1 mmol) of sodium azide in 9.5 ml of water was added. After stirring for 
1 additional h the reaction mixture was poured onto 200 ml of ice water and extraced twice with chloroform. The organic 
phase was dried over magnesium sulfate. 40 ml diphenylether were added and the chloroform was cautiously removed in 
vacuo. The residue was then added dropwise into 50 ml of diphenylether, which had been preheated to 245 <0>C. After 
complete addition it was stirred for another 1 h at 230 - 250 <0>C. After cooling down to 150<0>C the reaction mixture was 
poured into 270 ml of heptane and after further cooling in an ice bath the precipitated product was filtered by suction and 4.1 
g 6-fluoro-7-methyl-2H-isoquinolin- 1-one were obtained. 

b) 6-Fluoro~2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1 -one 

To a solution of 9. 1 7 g (51 .8 mmol) of 6-f!uoro-7-methyl-2H~isoquinolin-1 -one in 80 ml of DMF were added 20.2 g (62.1 
mmol) of cesium carbonate and then 8.92 g (56.9 mmoi) of 4-methoxybenzylchloride. After stirring at room temperature for 
90 minutes the reaction mixture was poured into 600 ml of water, stirred for 1 h, and then the precipitated product was 
isolated by suction. From the mother liquor additional product was isolated by chromatography with heptane/ethyl acetate 
(80:20). The combined products were recrystallized from ethyl acetate and 8.39 g of 6-fluoro-2-(4-methoxy- benzyl)-7-methyl 
-2H-isoquino!in-1-one were obtained, c) 6-(fra/?s-4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1 - 
one 

To a solution of 1.48 g (9.75 mmol) of /rans-4-aminocyclohexanot hydrochloride in 20 ml of dimethylacetamide were added 
1 .95 g (48.77 mmol) of sodium hydride (60 %) and the mixture was stirred for 1 5 minutes. Subsequently 2.90 g (9.75 mmol) 
of 6- fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinofin-1-one in 30 ml of dimethylacetamide were added and the reaction 
mixture was heated to 80 (deg.jC for 2 days. After cooling, the mixture was poured into 300 ml of ice water and the 
precipitated crude product was purified by chromatography. First the remaining starting material was eluted whith ethyl 
acetate/heptane (2:1 ) und finally the desired product was eluted by pure methanol giving 1 .98 g 6-{frans-4-amino- 
cyclohexyloxy)-2-(4- methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one. 

d) 6-(/rans-4-Amino-cyc!ohexyloxy)-7-methyl-2H-isoquinolin-1 -one (25) 

2.64 g (6.7 mmol) of 6-(frans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl- 2H-isoquinolin-1-one and 15.3 g 
(1 34.5 mmol) of trifluoroacetic acid were heated for 2 h in a microwave oven at 1 50 <0>C. Then the excess trifluoroacetic 
acid was distilled off in vacuo and the residue was diluted with 130 ml of 1 M hydrochloric acid. The aqueous phase was 
washed with dichloromethane 3 times and then it was freeze dried to give the hydrochloride, which was recrystallized from 
isopropanol. This furnished 1.1 g 6-(frans-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25) as hydrochloride. Rt = 
0.92 min (Method B). Detected mass: 273.22 (M+H<+>). 

6-(c/s-4-Amino-cyciohexyloxy)-7-methyl-2H-isoquinolin- 1-one (26) 



a) c/s-4-Aminocyclohexanol To a solution of 30.0 g (0.265 mol) of cyclohexanone oxime in 300 ml of dichloromethane and 38 
ml of ethanol was slowly added at 0 <0>C'34.5 g (0.318 mol) of tert.-butyl-hypochlorite. The resulting dark blue solution was 
cooled to -20<0>C and then 31 .9 g (0.398 mol) of 1 ,3-cyctohexadiene were added and the mixture was stored in a freezer at 
5 <0>C for 2 days until the blue color had disappeared. The reaction mixture was concentrated to 50% of its volume and 
then 600 ml of diethyl ether were slowly added After stirring overnight the resulting precipitate was isolated by suction to 
yield 29.0 g of 2-oxa-3-aza-bicyclo[2.2.2]oct-5-ene as hydrochloride. 5.0 g (0 045 mol) of this material were hydrogenated 
with 3.0 g (0.013 mol) platinum oxide at 2 bar hydrogen pressure. After 7 h the catalyst was filtered off and a solution of 20 
ml 4 M hydrochloric acid in dioxane was added. After evaporation the residue was recrystallized from 30 ml isopropanol 
giving 3.1 g of c/s-4-aminocyclohexanol as hydrochloride. 

b) 6-(c/s-4-Aminocyclohexyloxy)-7-methyl-2H-isoquinolin-1 -one (26) 
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From 2.55 g {16.8 mmol) of c/s-4-aminocyclohexanol hydrochloride and 5.0 g (16.8 mmol) of 6-fluoro-2-(4-methoxy-benzyf)-7 
-methyl-2H-isoquinolin-1-one (25. step b) were prepared 0.98 g of 6-(c/s-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1- 
one hydrochloride as described in example 25 (steps c and d). R1 = 0.99 min (Method B). Detected mass: 273.18 
(M+H<+>). 

7-Methyl-6-(4-pyrrolidin-1 -yt-cyclohexyloxy)-2H-isoquinolin-1 -one (27) 



a) 2-(4-Methoxy-benzyl)-7-methyl-6-(4-pyrrolidin-1 -yl-cyciohexyloxy)-2H-isoquinolin-1 - one To a solution of 0.4 g (1 mmol) 
of 6-(c/s-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)- 7-methyl-2H-isoquinolin-1-one (26. step b). 0.31 g (2 mmol) sodium 
iodide and 0.35 g (2.5 mmol) potassium carbonate in 40 ml DMF were added dropwise 0.24 g (1.1 mmol) 1 ,4- 
dibromobutane After stirring at room temperature for 2 days the mixture was diluted with water and extracted with ethyl 
acetate. After drying and evaporation the residue was purified by chromatography to yield 182 mg of 2-(4-methoxy-benzyl)-7- 
methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H>isoquinolin-1-one. 

b) 7-Methyl-6-{4-pyrrolidin-1 -yl-cyclohexyloxy)-2H-isoquinolin-1 -one (27) 

180 mg (0.4 mmol) of 2-(4-methoxy-benzyl)-7-methyl-6-(4-pyrrolidin-1 -yl- cyclohexyloxy)-2H-isoquinolin-1 -one were heated 
with 0.9 g trifluoro acetic acid in a microwave oven at 150 <0>C. After aqueous workup. 58 mg of 7-methyl-6-(4-pyrrolidin-1- 
yl-cyclohexyloxy)-2H-isoquinolin-1-one were obtained as hydrochloride. Rt = 1.07 min (Method B). Detected mass 1 327.2 
(M+H<+>). 

General Procedure for Amide formation: 

0.6 mmol of a suitable amine (as hydrochloride) were suspended in 7.5 ml_ of dry DMF. After cooling to 0 <0>C. 0.6 mmol of 
triethylamine and 0.6 mmol of O- ({ethoxycarbonyOcyanomethyleneaminoJ-N.N.N'.N'-tetramethyluronium tetrafluoroborate) 
were added This solution was added to a solution of the corresponding carboxylic acid (0.6 mmol) and 1 eq. of triethylamine 
in 7.5 ml_ of DMF. The mixture was warmed to room temperature and stirred for 2h. The progression of reaction was 
monitored by HPLC and if necessary, an additional equivalent of TOTU and triethylamine was added. The mixture was 
evaporated, the crude product was taken up in ethyl acetate and filtered over celite. and the solvent was evaporated. The 
product was purified by silica gel chromatography. 

The resulting product was dissolved in 10 ml_ of dichloromethane and trifluoro acetic acid (1 ml_) was added. The mixture 
was stirred for 2h at ambient temperature, evaporated, taken up in 1 M HCI and lyophilized. Final double dissolution of the 
crude product in water, followed by iyophilization yielded the desired product as the hydrochloride. 

Table 2 

o 



(1 R.3S)-3-(te[Lambda]f-Butyl-dimethyi-silanyloxy)-cyclopentanol (32) 



A solution of 2.0 g (9.33 mmol) of (1 S.4R)-4-(ferf-butyl-dimethyl-siIanyloxy)-cyclopent- 2-enol (Curran, et al. Tetrahedron 
1997. 53. 1983-2004) in 10 ml_ of ethyl acetate was treated with 66 mg of 20% palladium hydroxide on activated carbon and 
the mixture was stirred overnight under a hydrogen atmosphere (1 atm) at room temperature. The catalyst was removed by 
filtration, and the filtrate was evaporated in vacuo to give 2.0 g of the title compound (32). Rt = 1 .72 min (Method C) 
Detected mass: 21 7.2 (M+H<+>). 

(1S.3S)-3-(fe/f-Butyl-dimethyl-silanyloxy)-cyclopentylamine (33) 



720 mg (3.33 mmol) of (1 R.3S)-3-(te/t-butyi-dimethyl-silanyloxy)-cyclopentanol (32) and 2.18 g (8.32 mmol) of 
triphenylphosphine were dissolved in 15 ml_of tetrahydrofuran and cooled to -20 <0>C. Then. 1.05 ml_ (6 65 mmol) of 
diethylazodicarboxylate, and after 3 min. 717 [muJL (3.33 mmol) of diphenylphosphoryl azide were added dropwise and the 
mixture was stirred at room temperature overnight. Diethylether and sat. sodium chloride solution were added and the 
aqueous phase was extracted three times with diethylether. The combined organic layers were dried over sodium sulfate, 
filtered and evaporated. 

The crude product was dissolved in 1 5 ml_ of tetrahydrofuran and 1 .47 g (1 .30 mmol) of triphenylphosphine on polystyrene 
(1.2 mmol/g) were added. After the addition of 2 mL of water, the reaction mixture was stirred at room temperature until the 
"reaction was complete. The resin was removed by filtration, and the filtrate was evaporated in vacuo. The obtained product. 
256 mg of the title compound (33), was sufficiently pure for further conversion. R1 = 1.1 1 min (Method C). Detected mass: 
216.2 (M+H<+>). 

(1 S,3S)-3-Amino-cyclopentanol (34) 

HO.,. A A NH2 To a solution of 95 mg (0.44 mmol) of (1S.3S)-3-(teAf-butyl-dimethyl-si!anyloxy)- cyclopentylamine (33) in 1 mL 
of 2-propanol was added 1 ml_ of 2N hydrochloric acid and the mixture was stirred at room temperature until complete 
conversion was achieved. The reaction mixture was washed three times with diethylether, the aqueous phase was 
concentrated in vacuo and lyophilized. The residue was taken up in water and lyophilized again, to yield 68 mg of (1S,3S)-3- 
amino-cyclopentanol (34) as hydrochloride. R1 = 0.13 min (Method C). Detected mass: 102.3 (M+H<+>). 

(( 1 R.4S)-4-Azido-cyclopent-2-enyloxy)-terf-butyl-dimethyl-silane (35) 



The title compound was prepared by combining a solution of 630 mg (2.46 mmol) of acetic acid (1S.4R)-4-(tert-butyl-dimethyl 
-silanyloxy)-cyclopent-2-enyl ester [synthesized by silylation of commercially available acetic acid (1S.4R)-4-hydroxy- 
cyclopent-2-enyl ester (Curran, et al. Tetrahedron 1997. 53. 1983-2004)] in 6 mL tetrahydrofuran with a solution of 320 mg 
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(4.91 mmol) of sodium azide in 1 .3 mL of water. To this Diphasic mixture was added a solution of 1 1 2 mg (0. 1 2 mmol) of tris 
(dibenzylideneacetone)dipalladium(O) and 258 mg (0.98 mmol) of triphenylphosphine in 2 mL tetrahydrofuran, and the 
reaction mixture was heated to 50 <0>C for 6 h, when the reaction was complete. Sat. sodium chloride solution was added, 
and the aqueous phase was repeatedly extracted with ether. The combined organic phase was dried over sodium sulfate, 
filtered and evaporated. The crude material was purified by silica gel chromatography to yield 475 mg of the title compound 
(35). <1>H NMR (400 MHz, DMSO) [delta] = 0.09 (s, 3H). 0.10 (s, 3H), 0.88 (s, 9H), 1.49 (dt, J = 3.9, 14.0 Hz. 1 H). 2.69 (dt, 
j = 7.4. 14.1 Hz, 1 H). 4.22-4.26 (m. 1H). 4.75-4.79 (m, 1 H). 5.92-5.95 (m, 1 H), 6.05 (dt. J = 1.8. 5.4 Hz, 1H) 

(lS.4R)-4-(te/f-Butyl-dimethyi-silanytoxy)-cyclopent-2-enylamine (36) 



934 mg (3.90 mmol) of ((1 R.4S)-4-azido-cyclopent-2-enyloxy)-te/f-butyf-dimethyl-silane (35) were dissolved in 16 mL of 
tetrahydrofuran and 1.1 3 g (4.29 mmol) oftriphenylphosphine were added. After the addition of 2 ml_ of water, the reaction 
mixture was stirred at room temperature, until the reaction was complete Sat. sodium chloride solution was added, the 
layers separated and the organic layer was evaporated in vacuo. The crude product was purified by silica gel 
chromatography to yield 890 mg of the title compound (36). R1 = 1 .02 min (Method C). Detected mass: 214.3 (M+H<+>). 

(1 R.3S)-3-(te/t-Butyl-dimethyl-silanyloxy)-cyclopentylamine (37) 



Method A 

To a solution of 135 mg (0.56 mmol) of ((1 R.4S)-4-azido-cyclopent-2-enyloxy)-ferf- butyi-dimethyl-silane (35) in 2 ml_ 
methanol was added 60 mg of 5% palladium on activated carbon, and the suspension was stirred under a hydrogen 
atmosphere (1 atm) at room temperature overnight. The catalyst was removed by filtration, and the filtrate was evaporated in 
vacuo The residue was purified b£ silica gel chromatography to yield 98 mg of the title compound (37). Rt = 1.15 min 
(Method C). Detected mass: 216.3 (M+H< + >). 

Method B 

A solution of 330 mg (1 .55 mmol) of (1 S.4R)-4-(fe/[iota]-butyl-dimethyl-si!anyloxy)- cyclopent-2-enylamine (36) m 4 ml_ of 
ethanol was treated with 164 mg of 5% palladium on activated carbon, and the mixture was stirred under a hydrogen 
atmosphere (1 atm) at room temperature for 5 h. The catalyst was removed by filtration, and the filtrate was evaporated to 
give 227 mg of the title compound (37) in purity sufficient for further conversion. 

(1 S,3R)-3-Amino-cyctopentanol (38) 



Starting from 486 mg (2.26 mmol) of (1 R,3S)-3-(terf-butyl-dimethyl-silanyloxy)- cyclopentylamine (37). 229 mg of the title 
compound were synthesized as hydrochloride following the protocol described for (IS.SSJ-S-amino-cyclopentanol (34). Rt = 
0.14 min (Method C). Detected mass: 102.3 (M+H<+>). 

2-(4-Methoxy-benzyl)-6-((1 S,3S)-3-amino-cyclopentyloxy)-2H-isoquinolin-1 -one (39) 



106 mg (4.20 mmol) of sodium hydnde (95%) were suspended in 3 ml_ of dimethyl acetamide and 193 mg (1 .40 mmol) of 
(1S,3S)-3-amino-cydopentanol (34). dissolved in 1 ml__ of dimethyl acetamide, were added dropwise. After 1h, 402 mg (1.42 
mmol) of 2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinolin-1-one (9). dissolved in another 3 ml of dimethyl acetamide. were 
added. The reaction mixture was stirred at 80 <0>C until the reaction was complete. The mixture was poured into water, 
extracted three times with a mixture of dichloromethane and 2-propanol (3:1) and the combined organic layers were 
evaporated. Water was added and the crude product was subjected to lyophilization to remove remainders of dimethyl 
acetamide. The obtained crude product was purified by silica gel chromatography to yield 250 mg of the title compound (39) 
R4 = 1 .20 min (Method E). Detected mass: 365.2 (M+H<+>). 

The following three products were obtained by the same procedure described for the synthesis of 39 using the corresponding 
2-(4-methoxy-benzyl)-6-f!uoro-2H-isoquinolin- 1-ones and 3-amino-cyclopentanols. Table 3 Table 3 Example Isoquino- 
Amine Product Chemical Name [M + H<+>] Rt/ Method linone [min] 

40 10 34 2-(4-Methoxy-benzyl)-6- 399.1 1.32 NH2 ((1 S,3S)-3-amino-cyclo- pentyloxy)-7-chloro-2H- isoquinolin-1 -one 

41 38 2-(4-Methoxy-benzyl)-6- 365.2 1.23 

-NH. ((1 S,3R)-3-amino-cyclo- pentyloxy)-7-chloro-2H- isoquinolin-1 -one 

42 10 38 2-(4-Methoxy-benzyl)-6- 399.1 1.25 

"NH. ((1 S,3R)-3-amino-cyclo- pentyioxy)-7-chloro-2H- 
isoquinolin-1-one 

6-((1 S,3S)-3-Amino-cyclopenty!oxy)-2H-isoquinolin-1 -one (43) 



125 mg (0.34 mmol) of 2-(4-methoxy-benzyl)-6-((1 S,3S)-3-amino-cyclopentyloxy)-2H- isoquinolin-1 -one (39) were dissolved 
in 1 ml_ of TFA and heated in a microwave oven at 1 50 <0>C for 3 h. Methanol was added and the reaction mixture was 
evaporated. The solution was taken up in 1 N HCI and extracted three times with dichloromethane. The combined 
dichloromethane layers were extracted with 1 N HCI twice and the combined HCI layers were lyophilized. The residue was 
dissolved in water and lyophilized again to yield 42 mg of 6-<(lS,3S)-3-amino-cyclopentyloxy)-2H-isoquinolin-1-one (43) as 
hydrochloride. Rt = 0.86 min (Method E). Detected mass: 245.1 (M+H<+>). 

The following three products were obtained as hydrochlorides by the same procedure described for the synthesis of 43 
starting from the corresponding 2-(4-methoxy- benzyl)- 2H-isoquino!in-1 -ones (Table 4) 
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Table 4 



6-(c/s-4-Amino-cycloheptyfoxy)-7-methyl-2H-isoquinolin-1-one (47) 



a) c/s A -Amino-cycloheptanol 

To a solution of -16.8 g (0.149 mol) cyclohexanone oxime in 240 ml methylene chloride was slowly added at 0 <0>C 19.4 g 
(0.178 mol) tert.-butyl-hypochlorite. The resulting dark blue solution was cooled to -20 <0>C and then 30 ml ethanol and 20.0 
g (0.212 mol) 1 ,3- cycloheptadiene were added and the mixture was stored in a freezer at 5 <0>C for 2 days until the blue 
color had disappeared. The reaction mixture was added to 30 ml isopropanol and then 300 ml diethyl ether and after stirring 
for 3 h the resulting precipitate was isolated by suction to yield 18.6 g of 6-oxa-7-aza-bicyclo(3.2.2]non-8- ene hydrochloride. 
9.0 g (0.072 mol) of this material were hydrogenated with palladium on activated carbon at 5 bar hydrogen. After complete 
conversion the catalyst was filtered off and a solution of 30 ml 4 M hydrochloric acid in dioxane was added. After evaporation 
the residue was crystallized from 20 ml isopropanol and 500 ml diethyl ether giving 7.5 g c/s-4-amino-cycioheptanol as 
hydrochloride . 

b) 6-(c/s-4-Amino-cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin>1-one A solution of 223 mg (1 .35 mmol) c/s 
-4-amino-cycloheptanol in 5 ml dimethylacetamide was stirred with 242 mg (8.1 mmol) 80% sodium hydride for 15 minutes at 
room temperature. Then a solution of 0.4 g (1.35 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7- methyl-2H-isoquinolin-1 -one (25, 
step b) in 10 ml dimethylacetamide was added. The reaction mixture was heated to 80 <0>C for 8h after which time 
additional 30% of the original amounts of c/s-4-amino-cycloheptanol and sodium hydride were added. After further 8 h at 80 
<0>C the reaction mixture was added to water and extracted with dichloromethane. Purification of the crude product by 
chromatography with dichloromethane/methanol (100:0 - 97:3) delivered 134 mg of 6-(c/s-4-amino- cycfoheptyloxy)-2-(4- 
methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one. c) 6-(c/s-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1 -one (47) 130 
mg (0.32 mmol) 6-(c/s-4-amino-cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl- 2H-isoquinolin-1-one were dissolved in 730 
mg (6.4 mmol) trifiuoroacetic acid and the mixture was heated for 2 h in a microwave oven at 150 <0>C. Then the excess 
trifluoroacetic acid was distilled off in vacuo and the residue was diluted with water and the solution was made alkaline. After 
extraction with dichloromethane, drying over magnesium sulfate and evaporation 24 mg of 6-(c/s-4-amino-cycloheptyloxy)-7- 
methyl- 2H-isoquino!m-1 -one (47) were obtained. Rt = 0.96 min (Method B). Detected mass. 287.3 (M+H<+>). 

7-Chloro-6-(c/s-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one (43) 



The title product was obtained as hydrochloride in a similar fashion as described for the synthesis of 6-(c/s-4-amino- 
cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47), using c/s-4-amino-cycloheptanol hydrochloride (47, step a) and 7-chloro 
-6-f1uoro-2-(4- methoxy-benzyJ)-2H-isoquinolin-1-one (10). R1 = 1.05 min (Method B). Detected mass: 307.1 2 (M+H<+>). 

6-(c/s-4-Amino-cycloheptyloxy)-2H-isoquinolin-1 -one (49) 



The title product was obtained as hydrochloride in a similar fashion as described for the synthesis of 6-(c/s-4-amino- 
cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47), using c/s-4-amino-cycloheptanoI hydrochloride (47, step a) and 6-fluoro- 
2-(4-methoxy- benzyl)-2H-isoquinolin-1 -one (9). Rt = 0.81 min (Method C). Detected mass: 273.2 (M + H<+>) 3-Amino- 
cyclobutanol (50) 



To a 0 <0>C cold solution of 2.00 g (10.8 mmol) of (3-oxo-cyclobutyl)-carbamic acid tert- butyl ester in 20 ml_ of ethanol was 
added portionwise 204 mg (5.40 mmol) of sodium borohydride. The reaction mixture was stirred at room temperature until 
complete conversion was achieved. The solvent was evaporated, the crude product was taken up in dichloromethane and 
treated with sat. sodium bicarbonate solution. The phases were separated and the aqueous phase extracted twice with 
dichloromethane. The organic phases were combined, dried over magnesium sulfate and concentrated to give crude te- 
ll yd roxy-cyclo butyl )-carbamic acid tert-butyl ester. Rt = 0.76 min (Method C). Detected mass; 132.2 (M-tBu+H<+>). 

The crude alcohol was dissolved in 90 ml_ of dichloromethane and 11 mL of trifluoroacetic acid were added After stirring 
overnight at room temperature. 100 mL of 2N hydrochloric acid were added, the phases were separated and the aqueous 
phase concentrated in vacuo. After twice dissolving the residue in water and subsequent lyophilization. 980 mg of the title 
compound 50 were isolated as its hydrochloride as a mixture of diastereoisomers. Rt = 0.19 min (Method C). Detected mass: 



3-( 1 -Benzyloxy-7-chloro-isoquinolin-6-yloxy )-cyclobutylamine (51) 



To a suspension of 459 mg (11.5 mmol) of sodium hydride (60%) in 16 mL of dimethyl acetamide was added a solution of 
333 mg (3.82 mmol) of 3-amino-cyclobutanol (50) in 8 ml of dimethyl acetamide. After stirring for 60 min at room temperature 
a solution of 1 .00 g (3.48 mmol) of 1 -benzyloxy-7-chloro-6-fluoro-isoquinoline ( 1 1 ) in 1 6 ml of dimethyl acetamide was added 
and stirring was continued first at room temperature, then for 2 h at 50 <0>C until the reaction went to completion. The 
reaction was quenched by addition of water and the reaction mixture was extracted three times with a mixture of 
dichloromethane and 2-propanol (3:1). The combined organic layers were evaporated, water was added and the crude 
product was subjected to lyophilization to remove remainders of dimethyl acetamide. The obtained crude product was 
purified by silica gel chromatography to yield 377 mg of the title compound (51) as a mixture of diastereoisomers. Rt = 0.85 
mm (Method H). Detected mass: 355.1 (M + H<+>). The following two products were obtained by the same procedure 
described for the synthesis of 51 using 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11) and the corresponding (3-amino- 
cyclobutyl)-methanols. 

Table 5 
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6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoquinolin-1 -one (54) 



A solution of 377 mg (1 .06 mmol) of 3-(1-benzy!oxy-7-chloro-isoquinolin-6-yloxy)- cyclobutylamine (51) in 8 ml_ of 2-propanol 
was treated with 8 ml_ of 2N aqueous hydrochloric acid and stirred until complete conversion The reaction mixture was 
evaporated, twice lyophilized from water and recrystailized from 2-propanol 195 mg of the title compound could be isolated 
as hydrochloride as unseparable mixture of diastereoisomers. Rt = 1.92 min (Method G). Detected mass: 265.1 (M+H<+>). 

The pure cis- and frans-isomers can be accessed as hydrochlorides by the same procedure as described for the synthesis of 
6-(3-amino-cyclobutoxy)-7-chloro-2H- isoquinolin-1 -one (54) using the corresponding cis- or frans-isomer of 3-amino- 
cyclobutanol (50) respectively, c/s-lsomer (54a): Rt = 1.85 min (Method I). Detected mass: 265.1 (M+H<+>); frans-isomer 
(54b): R1 = 1.90 min (Method I). Detected mass: 265.1 (M+H<+>). 

c/s-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (55) 



Starting from 756 mg (2.05 mmol) of c/s-6-(3-amino-cycfobutylmethoxy)-7-chloro-2H- isoquinolin-1 -one (52), 460 mg of c/s-6- 
(3-amino-cyclobutylmethoxy)-7-chloro-2H- isoquinolin-1 -one (55) could be obtained as the hydrochloride as described for 
compound 54. Rt = 1.91 min (Method I). Detected mass: 279.1 (M+H<+>). frans-6-(3-Amino-cyclobutyimethoxy)-7-chloro-2H 
-isoquinolin-1 -one (56) 



Starting from 778 mg (2.1 1 mmol) of frans-6-(3-amino-cyclobutylmethoxy)-.7-chloro-2H- isoquinolin-1 -one (53). 353 mg of 
frans-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H- isoquinolin-1 -one (56) could be obtained as the hydrochloride as 
described for compound 54. R1 = 1.87 min (Method I). Detected mass: 279.2 (M + H<+>). 

c/s-5-(tert-Buty!-dimethyl-silanyioxy)-cyclooctanol (57) 

OH 



21 .4 g (31 2 mmol) of imidazole. 34.5 g (229 mmol) of t-butyldimethylsilyl chloride and 1 0 mg of DMAP were added to a 
solution of c/s-1 .5-cyclooctanediol in 500 ml_of THF. The reaction mixture was stirred for 2 h before quenching with water 
followed by extraction with ethyl acetate. The organic phase was washed with saturated sodium chloride solution and dried 
over magnesium sulfate. Filtration and evaporation under reduced pressure gave crude product which was purified by silica 
gel chromatography (n-heptane/ethyl acetate. 4:1) to give 26.0 g of the desired product as a colourless oil. Rt = 3.00 min 
(Method J). Detected mass: 259.2 (M+H<+>). [delta J- A ert-Butyl-dimethyl-silanyloxyJ-cyclooctanone (58) 



A solution of 4.5 g (58 mmol) of dimethyl sulphoxide in 25 mL dichloromethane was added dropwise to a stirred solution of 
3.7 g (29 mmol) of oxalyl chloride in 50 mL of dichloromethane at -78 <0>C. The solution was stirred for 30 minutes at -78 
[deg.JC and then 5.0 g (19.3 mmol) of c/s-5-(tert-butyl-dimethyl-silanyloxy)-cyclooctanol (57) in 30 mL of dichloromethane 
was added dropwise keeping the temperature at -78 <0>C. After stirring for 30 minutes, 9.8 g (97 mmol) of triethylamine was 
added dropwise and the temperature allowed to warm to -30 <0>C. Further 50 mL of dichloromethane were added and the 
solution stirred for 1 h at -30 <0>C. With stirring 300 mL of a saturated ammonium chloride solution were added portionwise 
and then the organic layer was separated. After washing with further ammonium chloride solution, the organic phase was 
dried over magnesium sulfate, filtered and evaporated to give 5.0 g of the desired product as a yellow oil which was used 
without purification. Rt = 1.96 min (Method C). Detected mass: 257.3 (M+H+). 

5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctylamine (59) 



11.0 g (38.6 mmol) of titanium isopropoxide were added to a solution of 5.0 g (19.3 mmol) of 5-(tert-butyl-dimethyl- 
silanyfoxy)-cyclooctanone (58) in 48.3 ml_ (96.5 mmol) of a 2M solution of ammonia in ethanol and stirred for 6 hours. After 
addition of 1.1 g (29 mmol) of sodium borohydride the mixture was stirred at room temperature for 4 days. The reaction was 
quenched by addition of 50 ml_ of a 2M aqueous ammonia solution. A white precipitate was removed by filtration and 
washed with ethyl acetate. The filtrate was extracted with ethyl acetate and the combined organic layers dried over 
magnesium sulfate, filtered and evaporated to yield 4.5 g of 5-(tert-butyl-dimethyl- silanyloxy)-cyclooctylamine (59) as a 
mixture of diastereomers as a yellow oil which was used without purification. Rt = 2.14 min (Method J). Detected mass: 
258.2 (M+H<+>). 

5-Amino-cyclooctanol (60) 



35 ml_ of 2N aqueous hydrochloric acid were added to a solution of 3.5 g (13.6 mmol) of [delta]- A ert-butyl-dimethyl- 
silanyloxyj-cyclooctylamine (59) in 35 ml_ 2-propanol and the resulting solution was stirred at room" temperature overnight. 
The isopropanol was removed under reduced pressure and the resulting aqueous solution washed with t- butylmethylether. 
2.7 g of crude 5-amino-cyclooctanol (60) was obtained by freeze- drying the aqueous layer as a diastereomeric mixture as 
hydrochloride which was used without further purification. Rt = 0 18 min (Method C) Detected mass: 144.2 (M+H<+>). 

5-( 1 -Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclooctylamine (61 ) 



1 .3 g of the title compound were synthesized starting from 0.8 g (2.78 mmol) of 1- benzyloxy-7-chloro-6-fluoro-isoquinoline 
(11), 417 mg (14.4 mmol) of sodium hydride (60%), and 0.63 g (3.5 mmol) of 5-amino-cyclooctanol (60), following the 
protocol described for 3-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclobutylamine (51). Purification by silica gel 
chromatography (dichloromethane methanokaq. ammonia - 100:7:0.75) gave 0.35 g of the desired product as a mixture of 
diastereoisomers. Rt = 1.41 min (Method C). Detected mass. 413.1 (M+H<+>). 

6-(5-Amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one (62) 
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Starting from 0.22 g (0.54 mmol) of 5-(1 -benzyloxy-7-chloro-isoquinolin-6-yloxy)- cyclooctylamine (61). 124 mg of 6-(5-amino 
-cyclooctyloxy)-7-ch!oro-2H-isoquinolin-1 - one (62) could be obtained as the hydrochloride using the method described for 
the preparation of compound 54. Rt = 1.85 min {Method I). Detected mass: 321.1 (M+H<+>). 

1 -A!iyl-5-(tert-butyl-dimethyl-silanyloxy)-cyctooctylamine (63) 



To a solution of 1.5 g (5.85 mmol) of 5-(fe/t-butyldimethy!silyloxy)cyclooctanone in 8.4 ml_ (58.5 mmol) of 7N ammonia in 
methanol, previously stirred for 1 5 min at room temperature, were added dropwise 1 .7 mf (9.36 mmol) of 2-allyl-4. 4.5,5- 
telramethyl- 1 .3,2-dioxa-borolane. The reaction mixture was stirred for 18 h at room temperature. The volatiles were 
removed in vacuo and the residue redissolved in 100 ml_ of diethyl ether. Then. 100 ml_ of 1 N aqueous HCI were added 
dropwise and the resultant biphasic mixture was stirred for 30 min. The layers were separated, the aqueous layer was 
washed with diethyl ether and the pH adjusted to pH9 by the addition of sodium hydroxide. The suspension was then 
extracted with a 3.1 mixture of dichloromethane and 2-propanol and the combined organic extracts were concentrated in 
vacuo to afford 0.89 g of the title compound as mixture of diastereomers. Rt = 0.44 min. 0.49 min (Method C) Detected 
mass: 184.3 (M+H<+>). 

[delta]-Amino-S-propyl-cyclooctanol (64) 



A solution of 895 mg (4.88 mmol) of 1 -ally!-5-(tert-butyl-dimethyl-silanyloxy)- cyclooctylamine (63) in 15 ml_ of methanol was 
treated with 52 mg of 10% palladium on activated carbon and the mixture was stirred overnight under a hydrogen 
atmosphere (1 atm) at room temperature. The catalyst was removed by filtration, and the filtrate was evaporated in vacuo to 
give 0.794 g of the title compound (64). Rt = 0.56 min. 0.62 min min (Method C), Detected mass: 186.3 (M+H<+>). 

5-(1 -Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1 -propyl-cyclooctylamine (65) 



572 mg of the title compound as a mixture of diastereomers were synthesized starting from 1.11 g (3.86 mmol) of 1- 
benzyloxy-7-chloro-6-f!uoro-isoquino)ine (11). 514 mg (12.9 mmol) of sodium hydride (60%), and 794 mg (4.29 mmol) of 5- 
amino-5-propyl- cyclooctanol (64). following the protocol described for 3-{ 1 -benzyloxy-7-chloro- isoquinolin-6-yloxy)- 
cyclobutylamine (51 ). Rt = 1 .52 min, 1 .56 min (Method C). Detected mass' 453.3 (M+H<+>). 

6-(c/s-5-Amino-5-propyl-cyclooctyloxy)-7-chloro>2H-isoquinolin>1 -one and 6-(trans-5- amino-5-propyl-cyc!ooctyloxy)-7-chloro 
-2H-isoquinolin-1 -one (66/67) 



Starting from 396 mg (0.87 mmol) of 5-(1 -benzyloxy-7-chloro-isoquinolin-6-yloxy)-1 - propyl-cyclooctylamine (65), 6-(5-amino- 
5-propy!-cyclooctyloxy)-7-chloro-2H- isoquinolin-1 -one could be obtained as the hydrochloride using the method described 
for the preparation of compound 54. 182 mg and 86 mg of the pure diastereomers 66 and 67 ; respectively, were obtained by 
separation of the mixture via preparative HPLC and lyophilization of the residues from 2N HCI and water. Stereoisomer 1 
(66): Rt = 2.31 min (Method I). Detected mass: 363.2 (M+H<+>), 346.2 (M-NH3+H<+>). Stereoisomer 2 (67): R1 = 2.52 min 
(Method G). Detected mass: 363.2 (M+H<+>) ? 346.2 (M-NH3+H<+>) Relative stereochemistry of the two derivatives was 
assigned arbitrarily. The following products were obtained as their hydrochlorides by the general procedure for the reductive 
amination reaction described for the synthesis of compounds 15-22 using the corresponding isoquinolinones and aldehydes 
or ketones. (Table 6) 



ExamStarting Aldehyde Product Chemical Name [M+H<+>] Rt/ Method pie compound / ketone [min] 

73 54a Benz- 7-Chloro-6-(3-c/s- 445.1 2.72 aldehyde dibenzylamino- cyclobutoxy)-2H- isoquinolin-1 -one 

74 54b Benz- 7-Chloro-6-(3-fra[pi]s- 445.1 2.88 00 aldehyde dibenzylamino- cyc!obutoxy)-2H- isoquinolin-1 -one 



Determination of Rho kinase inhibition 

To measure Rho-kinase inhibition, IC50 values were determined according to the following protocol: 

Active human recombinant ROCK II (N-terminal His6-tagged recombinant human ROCK-II residues 11-552) was purchased 
from Upstate Ltd.. Dundee, UK. The peptide substrate. Fluorescein-AKRRRLSSLRA-COOH. was obtained from JPT Peptide 
Technologies, Berlin. Germany. Adenosine-fdeltaJ'-triphosphate (ATP), bovine serum albumine (BSA), dimethylsulphoxide 
(DMSO). 4-(2-hydroxyethyl)piperazine-1- ethanesulfonic acid (Hepes). Brij-35 and dithiothreitol (DTT) were purchased from 
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris). magnesium chloride. NaOH. 1 M HCI and 
EDTA were obtained from Merck Biosciences. Darmstadt. Germany. "Complete" protease inhibitor was from Roche 
Diagnostics. Mannheim. Germany. 

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM Tris-HCI. pH 7,4. 5 mM MgC)2. 2 mM 
DTT, 0.02 % (w/v) BSA and 3 % DMSO). The ROCK II enzyme was diluted to a concentration of 100 ng/ml in buffer 2 (25 
mM Tris- HCI. pH 7.4, 5 mM MgCI2, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate and ATP were diluted to 
concentrations of 3 [mu]M and 120 (mujM, respectively, in the buffer 2. 2 [mujl of the compound solution were mixed with 2 
[mu]l of the diluted enzyme in a 384- well small volume microtiter plate (Greiner, Bio-One, Fhckenhausen, Germany), and the 
kinase reaction was initiated by addition of 2 [mu]l of the solution containing peptide substrate and ATP. After 60 min 
incubation at 32 <0>C, the reaction was stopped by addition of 20 [mujl of a solution containing 100 mM Hepes-NaOH. pH 
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7.4, 0.015 % (v/v) Brij-35. 45 mM EDTA and 0.227 % chip coating reagent 1 {Caliper Lifescience Inc. Hopkinton, MA). 
Phosphorylation of the substrate peptide was then detected on a Caliper 3000 instrument essentially as described by 
Pommereau et al. (J. Biomol. Screening 2004. 9(5), 409-416). Separation conditions were as follows: Pressure -1.3 psi. 
upstream voltage -1562 V, downstream voltage -500 V. sample sip time 200 ms. Positive controls (buffer 1 instead of 
compound) and negative controls (buffer 1 instead of compound and buffer 2 instead of ROCK II) were run in parallel on 
each plate. The following products/compounds were tested in said assay by using the respective form (salt or free base) 
obtained as in the examples described above and the following activities were measured. 



The given activity is denoted as the negative decadal logarithm of the IC50 (PIC50) as follows: 

+: plC50 < 3.0 

+ + : 3.0 < PIC50 <4 .0 

+++ 4.0 < PIC50 <5 .0 

++++: 5.0 < PIC50 <6 .0 

+++++: 6.0 <= PIC50 



Last updated: 04.04.2011 Worldwide Database 5.7.20: 93p 
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Claims not available for JP 2010514716 (T) 

Claims of corresponding document: WO 2008077551 (A1) 

Translate this text Claims tree 

The EPO does not accept any responsibility for the accuracy of data and information originating from other authorities 
than the EPO; in particular, the EPO does not guarantee that they are complete, up-to-date or fit for specific purposes. 

Claims 

1 . A compound of the formula (i) 



or of the formula (l<*>) 



wherein 

R2 is H, halogen or (C-i-CoJalkyl; 
R3 is H1 halogen, (Ci-C6)alkyl, 
(C--C6)alkylene-R\ 

OH, O-R". NH2, NHR", NR M R" or NH-C(0)-R'\ 
R4 is 

H. halogen, hydroxy, CN, (C1-C6JalRyl1 

R\ (C--C6)alkylene-R'; 

R5 is H. halogen, 

CN, 

N02, 

(C1-C6JalRyl1 (C2-C6)alkenyl, 
R'. 

(C1 -C6JalRylelle-(C6-Cl oJaryl. 

(C A C[beta]JalRenylene-tC(beta]-C-ioJaryl. (Cl-C6)alkylene-(C5-C1o)heterocyclyl, CH<OH)-(Cl-C6Ja!Ryl1 NH2, NH-R<1>, 
NH-S02H, 

C6^yl " (C1 " C6JalRyl NH " S ° 2 - R '' NH-CPMC(C1-C6)alk.yl NH~C(0>-R\ CfOJNK(C1 -C6)alkyel . CfO)OH, or C(0)0-{C1- 

RQ and Rg' are independently of each other H. R*. (C1-C8W 
(Ci-CeJalkylene-R<1>, 

(Ci-C6)alkyiene-0-(C--C6)a!kyl. (Ci-C6)alkylene-0-R\ (Ci-C6)alkylene-CH[R']2. (C1 -Cejalkylene-CfOJ-R* 

(C1 -C6)alkylene-C(0)NH2,{C1 -C6)alkylene-C(0)NH-R\ <C1 -C6)aikylene-C(0)NH-(C1 -C(beta]Jalkyl. (C 1 -C6)aikylene C 

(0)m(C1-C6)alky]l2. (C-i-CeJalkylene-CfOJNIR'fc: 

(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C A 0-tC A C[beta]Jalkyl, 

C(0)OR' C A XC-i-CeJalkyl, C(0)R\ 

C(0)NH-(C1 -C6)alkyl, 

C(0)NHR\ C A NKC A CeJalkylJR' 

CCOJNKCi-C[beta]Jalkylb. C(0)-(Ci -C6)alkylene-R\ C(0)0(Ci-C6)alkylene-R\ or 

Ro and RQ , together with the N-atom to which they are attached, form a (C5-C10) heterocyclyl group; 

R7 is 

H, halogen, CN, N02, 
(Ci-CeJalkyl, 
0-(C<-C6)alky!, 
(C2-C6)alkenyl. 

R\ (C-C6}alkenylene-(C6-Cio)aryl. 

(Ci-C6)alkylene-R\ CH(0H)-(C1 -C6)alkyl. NH2. NH-R". NH-S02H 

NH-S02-(Ci -C6)alkyl, NH-S02-R'. S02-NH2, S02-NHR'. NH-C(OHCi -C6)alkyl 

NH-C(0)-R', C(0)N[(Ci-C6)alkyl]2, 

C(0)OH. or C(0)0-<Ci-C6)alkyl; Rg is H. halogen or (Ci-Cojalkyl; 

n is 1 . 2, 3 or 4: m is 1 . 2, 3. 4 or 5; and 

L is O or 0-(C-C6)alkylene; 

wherein R<1> is (C3-C8)cycloalkyl, 

(C5-C-1 o)heterocyclyl, (C6-Cio)aryl; and 

R" is(C3-C8)cycloalkyl, 

(C5-C-1 o)heterocyclyl, (C6-Cl0)aryt. 

(Cl-C6JalM. (Ci-C6)alkylene-R\ (Cl-C6JalKylePe-0-(C1-C6JalKyl 
(C~C6)alkylene-0-R\or 

(Ci-C6)alkylene-NRxRy: and wherein Rx and Ry are independently of each other 
(C 1 -C6 Ja I Kyi 1 (C5-C-o)heterocyclyl . 
(C6-C1 oJaryl. 
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(C 1 -C4)alkylene-(C5-C < oJheterocyclyl. 
{C1 -C4JalKyleRe-(C6-C 1 oJaryl. 

(Cl-C4JalKyleRe-NH(Cl-C6JalKyM (C1-C4)alkylene-NKC(C1-C6)alkoyl. 
(Ci-C4)alkylene-N({C6-Cio)aryl]2. <or> (Ci-C4)alkylene-N[(C5-Cio)heterocyclyl]2; 

wherein in residues R4, R5. RQ, RQ'. RJ and Re alkyl, alkylene or cycloalkyl can optionally be substituted one or more times 

by OH, OCH3, COOH1 COOCH3. NH2, NHCH3, N(CH3)2, CONHCH3 or CON(CH3)2 ; 

wherein in residues R2 to Rg alkyl or alkylene can optionally be substituted one or more times by halogen; 

wherein in residues R 3 to Rg (C6-C1 n)aryl and (C5-Cio)neterocyclyl are unsubstituted or substituted one or more times by 

suitable groups independently selected from halogen, OH, N02, N3. CN, C(0)-(C-J -C6)alkyl, C(0)-(C1 -C6)aryl, COOH1 

COO(C1- C6)alkyl, CONH2. CONHt{C1 -C6)alky,l C0N[(C1-C6)alkyl]2, (C3-C8)cycloalkyl. <C1-C6)alkyl,(C1-C6)alkylene - 

OH, (C1-C6)alkylene-NH2> (Cl-C6Ja ltCyleHe-NH(Cl - C6)alky1, (C-i-CeJatkylene-NKC-i-C[beta]Jalkyik, (C2-C6)alkenyl, ' 

(C2-C6)alkynyl, 0-tC A C[beta]Jalkyl, 0-C(O)-(C1 -C6)alkyl, P03H2, S03H1 S02-NH2, S02NH(C1-C6)alkyl, S02NI(C1 -C6) 

alkyl]2l S-(C1 -C6)alkyl; SO-(C -j-Cgialkyl, S02-(C1 -CeJalM. SO AA CH-NK(C1-C6)alkykl . 

C<NH)(NH2). NH2. NH-tC^CeJalkyl. NI(C1 -C6)alkyl]2. NH-C(0)-(C1 -C6)alkyl. NH-C<0)0-(C1 -C6)alkyl. 

NH-S02-(C1 -C6)alkyl. NH-S02-(Ce-O n)aryl. NH-S02-(C5-C1 0)heterocyclyl. N(C1 - C[beta]Jalkyl-CtOJ- A -i-C[beta)Jalkyl. 

NtC{C1-C6)alk-Cyl A 0 A C A CeJalkyl, N(C1-C6)alkyl-CfO»-NH-(Ci-C6)alkyl]. 

(C6-C1 o)aryl, (Cl-C6)alkyle[pi]e-(C6-C10)aryll 0-(C6-Ci 0)aryl, 0-(C1 -C6)alkylene-(C6-Cl o)aryl. (Cs-C1 o)heterocyclyi. 
{C-i-CeJalkylene rt Cs-C-ioJheierocyclyl, 0-(C1 -C6)alkylene-(C5~C1 rjjheterocyclyl. wherein the (C6-ClQJaPyl or (Cs-C1 o) 
heterocyclyt may be substituted one to three times by a group independently selected from halogen, OH. N02. CN. 0-(C- 
C6)alkyl. (Ci-C6)alkyl, NH2. NH(C1 -C[beta]Ja!kyl, N[(Ci-C6)alkyl]2. S02CH3. .COOH. C(0)O-(Ci- C6)alkyl, CONH2, (C--C6) 
alkylene-0-(C--C6)alkyl. (Ci-C6)alkylene-0-(C6-Cio)aryl, or 0-{Ci-C6)alkylene-(C6-Cio)aryl; or wherein (C[bela]-C- rj)aryl is 
vicinally substituted by a 0-{C--C4)alkylene-0 group whereby a 5-8-membered ring is formed together with the carbon atoms 
the oxygen atoms are attached to; and wherein aryl or heterocycfyl substituents of (C(betaj-CioJaryl and (C5-Ci o) 
heterocyclyt groups may not be further substituted by an aryl or heterocyclyl containing group; 

and wherein, if m is 3. RQ is not H, (C5-Cio)heterocyclyl or (C6-Cio)aryl; and wherein, if m is 3 and RQ is a residue selected 
from 

(C<-C8)alkyl. 

(C3-C8)cycloalkyl. {Ci-C6)alkylene-R\ 
(C 1 -Ce)alkylene-0-(C 1 -Ce)alkyl , 
(C~C6)alkyiene-0-R\ 
(Ci-C6)alkylene-CH[R']2, 

(C«>-C6)alkylene-C(0)-R\ (C1-C6)alkylene-C(0)NH2. 
(C--C6)alkylene-C(0)NH-R\ or 

(Ci-C6)alkylene-C(0)N[R']2: alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably one to 
three times, by OH, OCH3. COOH, COOCH3. NH2, NHCH3, N(CH3)2, C0NHCH3 or CON(CH3)2; 
or their stereoisomeric forms and/or their pharmaceutically acceptable salts. 

2. A compound according to claim 1 . wherein R3 is H, halogen. (C-i-C4)alkylene- R*. O-R" or NHR". 

3. A compound according to claim 1 or 2. wherein R3 is H or NHR". 

'4. A compound according to one of claims 1 to 3, wherein R3 is H; 
NH-(C5-C6)heterocyclyl. or NH-phenyl. 

5. A compound according to one of claims 1 to 4, wherein R3 is H. 

6. A compound according to one of claims 1 to 5. wherein Rg is H, halogen or (C-- 
C4)alkyl. 

7. A compound according to one of claims 1 to 6. wherein Rg is H, CI. F. methyl or ethyl. 

8. A compound according to one of claims 1 to 7, wherein Rg is H 

9. A compound according to one of claims 1 to 8, wherein R4 is H, halogen or {C-- Cfbeta])alkyl. 

10. A compound according to one of claims 1 to 9, wherein R4 is H. halogen or {Cl-C4)a!kyl. 

1 1 . A compound according to one of claims 1 to 10, wherein R4 is H. 

12. A compound according to one of claims 1 to 1 1 , wherein R5 is H. halogen. CN, (C<-C6)alkyl. (C2-C6)alkenyl. R\ N H- 
(C A -C io)aryl or (C<-C6)alkylene-R\ 

13. A compound according to one of claims 1 to 12, wherein R5 is H. halogen. (C<-C6)alkyl. (C2-C6)alkenyl. R\ NH-(Ce-Ci 
ojaryl or (C<-C6)alkylene-R\ 

14. A compound according to one of claims 1 to 13, wherein R5 is H. halogen. (C-i-C[beta]Jalkyl. (C2-C6)alkenyl. (C6-C10) 
aryl, NH-(C6-ClO)aryl. (C1 -C2JalkYI-(C6- 

C-ioJaryl or (Cs-Cl ojheteroaryl. 

15. A compound according to one of claims 1 to 14. wherein R5 is H, halogen. (C<">-C6)alkyl, (C2-C6)alkenyl, (C6-Cl0)aryl, 
or (C5-Cl0)heteroaryl. 

1 6. A compound according to one of claims 1 to 1 5. wherein R5 is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl. 

17. A compound according to one of claims 1 to 16. wherein R5 is H. halogen, methyl, or ethyl. 

18. A compound according to one of claims 1 to 1 7, wherein R5 is H. 

19. A compound according to one of claims 1 to 18, wherein R7 is H, halogen, CN. (Ci-C6)alkyl, 0-(C«>-C6)alkyl, (C2-C6) 
alkenyl. R' or 

(Cl-C6)alkylene-(C3-C8)cycloalkyl. 

20. A compound according to one of claims 1 to 19, wherein R7 is H, halogen, CN, (C-C4)alkyl, 0-(C--C4)alkyl, (C-i- 
C A alkenyl, phenyl, cyclopropyl or (C5-C6)heteroaryl. 

21. A compound according to one of claims 1 to 20, wherein R7 is H, fluoro. chloro. bromo, methyl, ethyl, methoxy, phenyl, 
nitrile, cyclopropyl, thienyl or vinyl. 
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22. A compound according to one of claims 1 to 21 . wherein R7 is H. fluoro, chloro. bromo. methyl or methoxy. 

23. A compound according to one of claims 1 to 22. wherein R7 is H. 

24. A compound according to one of claims 1 to 23. wherein m is 2. 3. or 4. 

25. A compound according to one of claims 1 to 24. wherein m is 3. 

26. A compound according to one of claims 1 to 25, wherein R2 is H. halogen or (Ci-C4)alkyl. 

27. A compound according to one of claims" 1 to 26. wherein R2 is H or (C-C2)alkyl 

28. A compound according to one of claims 1 to 27, wherein R2 is H, methyl or ethyl. 

29. A* compound according to one of claims 1 to 28, wherein n is 1 , 2 or 3. 

30. A compound according to one of claims 1 to 29. wherein n is 1 or 2. 

31 . A compound according to one of claims 1 to 30, wherein n is 1 . 

32. A compound according to one of claims 1 to 31 . wherein RQ and RQ' are independently of each other 
H, (C-i-CeJalkyl. 

R', (C--C4)alkylene-(C3-C8)cycioalkyl. (C--C4)alkylene-(C5-C«>o)heterocyclyl. C 1 -C4)alkylene-(C6-C 1 rj)aryl . (C1-C6) 

alkylene-0-(C1-C6)alkyl. (C1 -C4)alkylene-C(0)- (C5-C1 0)heterocyclyl. (C1 -C4)alkylene-C(0)- (C6-C1 0)aryl, 

(C1-C6)alkylene-C(0)N[(C1-C6)alkyl]2. (Cl-C6)alkylene-C(0)NH-{C1-C6)alkyl. 

(C1 -C6)alkylene-C(OK><C1 -C6)alkyl. 

C(0)0-(C1-C6)alkyl. 

C(0)<Cl-C6)alkyl. 

C(0)R' C{0)NH-(C1-C6)alkyl. 

C(0)N[(C1-C6)alkyl]2. or 

C(0)(C1 -C6)afkylene-R\ or R6 and R6\ together with the N-atom to which they are attached, form a (C5-Cl0)heterocyclyl 
group. 

33. A compound according to any of claims 1 to 32, wherein R6 and R6' are independently of each other 
H. (C1-C6)alkyl. (C5-Cl0)heterocyc!yl. 

(C3-C8)cycloalkyl, (C6-C10)aryl . (Cl-C4)alkylene-(C3-C8)cydoalkyl, 

(Cl-C4)alkylene- (C5-C1 0)heterocyclyl. (C1 -C4)alkylene- (C6-Cl0)aryl, (C1 -C6)alkylene-0-(C1-C6)alkyl, (C1 -C6)alkylene-C 
(0)N[(C1-C6)alkyl]2. (C1-C6)alkylene-C(0)NH-{C1-C6)alkyl, 

(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-{C1-C6)alkyl. C(0)(Cl-C6)alkyl. C(0)(C3-C8)cycloalkyl, C(0)NH-{C1 -C6)alkyl. 
C(0)N[(C1-C6)alkyl]2, C(O) {Cl-C6)alkylene-(C3-C8)cycloa!kyl. 

C(O) (C1-C6)alkylene-{C5-C10)heterocyclyl, C(O) ((C1 -C6)alkyle ne- (C6-C10)aryl. or R6 and R6'. together with the N-atom 
to which they are attached form a (C5-C10)heterocyclyl group. 

34. A compound according to any of claims 1 to 33. wherein 

R6 is H, (C1-C6)alkyl, (C3-C6)cycloalkyl or (C1 -C4)alkylene-(C3-C6)cycloalkyl. and 
R6' is H. (C1-C6)alkyl, 

(C3-C8)cycloalkyl, (C5-Cl0)heterocyclyl, (C5-C10)aryl, 

(Cl-C4)alkylene-(C3-C8)cycioalkyl. (C1 -C4)alkylene- (C5-C10)heterocyclyl. (C1-C4)alkylene- (C6-C10)aryl . (C1-C6) 

alkylene-0-(C1-C6)alkyl. (C1-C6)alkylene-C(0)NH-(C1 -C6)alkyl. (C1-C6)alkylene-C(0)N[(C1 -C6)alkyl]2, (Cl-C6)alkylene-C 

(0)0-(C1-C6)alkyl. 

C(0)0-(C1-C6)alkyl, 

C(0)(Cl-C6)alkyl, 

C<0)(C3-C8)cycloalkyl. C(0)NH-(C1 -C6)alkyl. 

CfOJNKCi-C<[beta]>Ja'kylfe. C(0)(C"C6)alkylene-(C3-C8)cycloalkyi. 

C(0)(Ci -C6)alkylene-(C5-Cio)heterocyclyl, C(0)(C-] -C6)alkylene-(C6-C<<>[iota]o)aryl. or 

R6 and R6'. together with the N-atom to which they are attached, form a (C5-C-o)heterocyclyl group. 

35. A compound according to any of claims 1 to 34. wherein R6 is H. (C~C6)afkyl and 
R6' isH, 

(C-i-CeJalkyl, 
(C3-C8)cycloalkyl. 

(C6-C1 o)aryl, (Cs-C1 rj)heterocyclyl, 
(Cl-C4)alkylene-(C3-C8)cycfoalkyl. 
(C1 -Chalky A e-(Cs-C1 rj)heterocyclyl. 
(C-C6)alkylene-(C6-ClO)aryl, 

(C - -C4)alkylene-0-(C < -C4)alkyl. (C1-C4)alkylene-C(0)N[(C1-C4)alkyll2, 
(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl. 



C(0)(C1-C6)alkylene-(C5-Clo)heterocyclyl, or 

R6 and R6\ together with the N-atom to which they are attached, form a (Cs-C-ioJheterocycIyl group. 

36. A compound according to any of claims 1 to 35. wherein R6 is H. {C-C6)alkyl and 
R[beta]"S H; (Cl-C6)alkyl; 

{C3-C[beta])cycloalkyl; (Ci-C4)alkylene-(C3-C8)cycloalkyl. (C-l -C4)alkylene-0-(C 1 -C4)alkyl; C{0)(C1 -C4)alkyl. 
(Ci-C4)alkylene-C(0)N[(Ci-C4)alkyl]2; 

{C-i-C A alkyiene A Cs-C A heterocyclyl wherein heterocyclyl is unsubstituted or substituted one or more times by a group 
indepedently selected from (C-C4)alkyl. 

0(C-C4)a!kyl, halogen, or phenyl or is substituted once by (C5-C[beta])heterocyclyl. wherein phenyl or (C5-Cg)heterocyclyl 
is unsubstituted or substituted one to three times by a group indepedently selected from halogen. (C-C4)alkyl or 0(C--C4) 
alkyl; 

(Cl-C4)alkylene-(C6-Clo)aryl wherein aryl is unsubstituted or substituted one or more times by a group independently 
selected from halogen. (C<-C4)alkyl. 0-(C--C4)alkyl. 

CN. S02-NH2i S02-{C1 -C4)alkyl. S02-N=CH-N[(C1-C4)alkyl]2. NH-CO-<C1 .-C4)alkyl. CO-0-{C -C4)alkyl, or is substituted 
once by unsubstituted phenyl, unsubstituted O- phenyl oV unsubstituted <C5-Cg)heterocyclyl; 
C(0)(C1 -C6)alkyl; 
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C(0){C1 -CgJalkylene A Cs-C-i oJheterocyclyl; or Rg and Rg\ together with the N-atom to which they are attached, form a (C5 
-C6)heterocyclyl group, which is unsubstituted or substituted one to three times by 

{C<-C4)alkyl or C(0)0(C1 -C4)alkyl; wherein a (C--Cg)alkyl or (C-1-C4) alkyl residue is unsubstituted or substituted one to 
three times by halogen. 

37. A compound according to any of claims 1 to 36. wherein Rg is H. (C--Cg)alkyl and Rg' is H, (C--Cg)aikyl or (C3-C8) 
cycloalkyl. 

38. A compound according to any of claims 1 to 37, wherein Rg is H and Rg' is H. (C-(iota)-Cg)alky) or (C3-C8)cycfoalkyl.- 

39. A compound according to any of claims 1 to 38. wherein R6 and R6' are H. 

40. A compound according to one of claims 1 to 39, wherein m is 3 and L is attached to the 3-position or to the 4-position of 
the amino cyclohexane ring. 

41 . A compound according to one of claims 1 to 40. wherein m is 3 and L is attached to the 4-position of the amino 
cyclohexane ring. 

42. A compound according to one of claims 1 to 41 , wherein L is O-methylene. O- ethylene or O. 

43. A compound according to one of claims 1 to 42, wherein I is O. 

44. A compound according to claim 1 . wherein 
R2 is hydrogen, halogen, or (C<-C6)alkyl; 

R3 is H. halogen. (C-i-C A alkylene-R<1 >, O-R" or NHR"; 
R4 is H, halogen or (Ci-C[betaljalkyl; 

R5 is H. (Ci-C6)alkyl, halogen. CN, (C2-C6)alkenyi, (C6-C10)aryl, NH-(C6-Ci o)aryl, (C--C6)alkylene-(C6-C-io)aryl. (C5-C1 rj) 
heterocyclyl or (C--C6)alkylene-(C5-Cio)heterocyclyl; 

R6 and R6' are independently of each other H. R\ (C-i-C[beta]Jalkyl. (C~C6)alkylene-R\ (C-i-C A alkyiene-0-fC-i-C A alkyl (C-i- 
C A alkylene-0-R<1>. (C--C6)alkylene-CH[R']2, (C1 - C6)alkylene-C(0)NH2. (C--C6)alkylene-C(0)NH-R'. <C-i-C A alkylene- 
C A NKC-i- C4)alkyl]2, (Ci-C6)alkylene-C(0)N[R']2. C<0)0-<C1 -C6)alkyl, C(0)(C1 -C6)aikyl. 

C(0)(C3-C8)cycloalkyl. C(0)(C5-C1 n)heterocyclyl. C A NH-tC-i-C A alkyl, C(0)N[(C--C6)alkyl]2, C(0)(C - -C6)alkylene-C3-C8) 
cycloalkyl. 

C(0)(Ci -C6)alkylene-(C5-C-o)heterocyclyl. C(0)(Ci -C6)alkylene-(C6-Cio}aryl, or RQ and RQ<1>. together with the N-atom 

to which they are attached, form a (C5-C6)heterocyclyl group; 

R7 is H. halogen, CN, (Ci-C6)alkyl. 0-(Ci-C6)alkyl. (C2-C6)alkenyl or R' 

Rfbeta] is H, halogen or (Ci-C[beta])alkyl; 

m is 2, 3 or 4 

n is 1 . 2 or 3. and 

L is O. O-methylene or O-ethylene. 

45. A compound according to claim 1 . wherein 
R2 is H or (Ci-C4)alkyl. 

R3 is H, halogen or NHR". wherein R" is defined as above; 
R4 is H. halogen or (Ci-C4)alkyl; 

R5 is H. (Ci-C6)alkyl. halogen. (C2-C4)alkenyl, (C6-Cio)aryl, {Ci-Ce)alkylene-(C6- Cio)aryl or (C5-Cio)heterocycly|- 
RQ and RQ are independently of each other H ; {C3-C8)cycloalkyl, (Ci-Cs)alkyl, (Ci- 

C6)alkylene-0-(Ci-C6)alkyl, <Ci-C3)alkylene-R\ C(0)(Ci -C[beta]Jalkyl ; C(0)(C3- C8)cycloalkyl, C(0)(C5-C6)heterocyclyl C 

(0)(Ci -C6)alkylene-(C3-C8)cycloalkyl, C(0)(Ci-C6)alkylene-(C5-C6)heterocyclyl or C(0)(Ci -C6)alkylene-(C6-Cio)ary|- R7 is 

H1 halogen, CN. (Ci-C6)aikyl, 0(C— C6)alkyl, (C2-C6)alkenyl or R'; 

R8 is H, halogen or (C~C6)alkyl; 

m is 2, 3 or 4 

n is 1 , 2 or 3; and 

LisO. 

46. A compound according to claim 1 . wherein 
R2 is H. (C<-C4)alkyl; 

R3 is H, NH-(C5-Ce)heteroaryi or NH-phenyl; R4 is H, halogen or (C--C4)atkyl; 

R5 is H. (C--C4)alkyl, halogen. (C--C4)alkenyl. {C6-C-n)aryl. {Ci-C2)alkyl- (C6-Cio)aryl or (Cs-C6)heteroary|- 
Re is H. (C3-C6)cycloalkyl or (C-C4)alkyl; 

R6 1 is H, (C3-C8)cycloalkyl. (C-i-Cfbeta]Jalkyl. (C1-C3)alkylene-R<l>; C{0)0-(C I -C[beta]Jalkyl. C(0)(C--C6)alkyt C(0)(C3- 
C6)cycloalkyl, C(0)(C5-C6)heterocyclyl. C{0)(Ci-C3)alkylene-{C3-C6)cycloalkyl, C(0){Ci-C3)a!kylene-(C5-C6)heterocyclyl 
or C(0)(Ci-C3)alkylene-phenyl; 

R7 is H. halogen, CN, (Ci-C4)alkyl, 0(C--C4)alkyl. (Ci-C4)alkenyl. phenyl, cyclopropyl, (C5-C6)heteroaryl; Rs is H halogen 

or (C-C4)alkyl; 

m is 3 

n is 1 ; and 

Lis O. 

47. A compound according to claim 1 independently selected from the group of 1-[4-(7-Chloro-1 -oxo-1 . 2-dihydro- 
isoquinolin-6-yloxy)-cyclohexy!]-piperidine-4- carboxylic acid amide, 

7-Chloro-6-(4-piperidin-1-yl-cyclohexyloxy)-2H-isoquinolih-1-one. 

7-Chloro-6-(4-morpholin-4-yl-cyclohexyloxy)-2H-soquinolin-1-one, 

7-Chloro-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one. 7-Chforo-6-[4-(4-methyl-piperazin-1 -yl)-cyclohexyloxy]-2H 
-isoquinolin-1 -one, 

[4-(7-C h loro- 1 -oxo- 1 . 2-d i hyd ro-isoq u i nol i n-6-y loxy)-c/s-cyclohexylam i no]-acetic acid ethyl ester. 
(4-{7-Chloro-1 -oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-c/s-cyclohexylamino]-acetic acid, 

7-Methyl-6-(4-pyrrolidin-1 -yl-cyclohexyloxy)-2H-isoquinolin-1 -one. N-[4-(7-Methyl-1 -oxo-1 A -dihydro-isoquinotin-[thela]-yloxyJ 
-fra[pi]s-cyclohexylJ-S-piperidin A - yl-propionamide . 

N-[4-(7-Methyl-1 -oxo-1 . 2-dihydro-isoquinolin-6-yloxy)-frans-cyclohexyl]-2-piperidin-4- yl-acetamide. 
N-[4-(7-Chloro-1 -oxo-1 . 2-dihydro-isoquinolin-6-yloxy)-c/s-cyclohexylj-3-piperidin-4-yl- propionamide. 
N-[4-(7-Chloro-1 -oxo-1 A -dihydro-isoquinolin-[beta]-yloxyJ-c/s-cyclohexyll-[Sigma]-piperidin A -yl- acetamide. 
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6-({1S.3S)-3-Amino-cyciopentyloxy)-2H-isoquinolin-1-one. 

6-((1S.3S)-3-Amino-cyclopentyloxy)-7-chloro-2H-isoquinolin-1-one. 6-((1S.3R)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1- 
one, 

6-((lS,3R)-3-Amino-cyclopentyioxy)-7-chloro-2H-isoquinolin-1-one. 

6- {(c/s-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one, or 

7- Chloro-6-(c/s-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one, or their stereoisomeric forms and/or their pharmaceutical^ 
acceptable salts. 

48. A compound according to claim 1 independently selected from the group of 6-(c/s-4-Amino-cycloheplytoxy>2H- 
isoquinolin-1-one. (detta]- A -Amino-cyclobutoxy A -chloro A H-isoquinolin-i-one, c/s-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H- 
isoquinolin-1-one. frans-6-(3-Amino>cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1 -one. 6-(5-Amino-cyclooctyloxy)-7-chloro- 
2H-isoquinolin-1-one. 5-(1 -Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-propyl-cyclooctylamine. 6-(5-Amiho-5-propyl- 
cyclooctyloxy)-7-chloro-2H-isoquino!in-1-one, 6-(5-Ben2yl-amino-5-propyl-cyclo-octyloxy)-7-chloro-2H-isoquino!in-1 -one, 7- 
Chloro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-2H-isoquinolin-1-one, 7-Chloro-6-(c/s-3-isopropylamino-cyclobutoxy)-2H- 
isoquinolin-1-one, 6-{3-c/s-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1 -one, 6-(3-frans-Ben2ylamino-cyclobutoxy)-7 
-chloro-2H-isoquinolin-1-one, 7-Chloro-6-(3-c/s-dibenzy!amino-cyclobutoxy)-2H-isoquino!in-1 -one, 7-Chloro-6-(3-frans- 
dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one or 7-Chloro-6-(3-frans-diethylamino-cyclobutoxy)-2H-isoquinolin-1-one. or 
their stereoisomeric forms and/or their pharmaceutical^ acceptable salts. 

49. Use of at least one compound of the formula (I) and/or their pharmaceutically acceptable salt as claimed in one of claims 
1 to 48 for producing a medicament. 

50. Use of at least one compound of the formula (I) and/or their pharmaceutically acceptable salt as claimed in one of claims 
1 to 48 for producing a medicament for the treatment and/or prevention of hypertension, pulmonary hypertension, ocular 
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD). coronary 
heart disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end organ 
damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis, organ 
hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic 
disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury, Alzheimer's 
disease, premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and 
complications of diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation, autoimmune 
diseases. AIDS, osteopathy, infection of digestive tracts with bacteria, sepsis or cancer development and progression. 

51 . A medicament comprising an effective amount of at least one compound as claimed in any of claims 1 to 48 and/or a 
pharmacologically acceptable salt thereof, pharmaceutically tolerated excipients and carriers and. where appropriate, further 
additives and/or other active ingredients. 
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& § , ft * Si 1 ~ 1 8<OV>rft^ 1 «CEKOft^». 

[1*12 0 ] 

R 7 #H, Aay>, CN, (C,-C 4 ) TtlsJ-Jl, O- (C,-C 4 ) 7 )\> * )\> , (C, 

- C 4 ) 7;^-^, 7i-/K ^ D 7 a tT ;l/ X it ( C 5 - C 6 ) 's x n 7 y — • 4/ T* fc £ 

, m * js i ~ i 9 <d ^ -r ti a> i si k is « <o ft m . 

[«*fl2 1] 

R 7 A* H , 7 ;l/ :* p > ^ p p , 7* p * , ;>< ;K if;K h , 7 x — ;l/ , - h ij 
;l/ , i/^aynt:;^ *-xx/I/Xtttf->I/"Cfc*» 1 ~ 2 0 O^f n*M SCEi 

<0 ft m o 
,[««122] 

R 7 H , 7 ;!/ * n , * a d , ■ 7* u =6 , jX^/l/Xfi^h + fefcS, ~2 l o 

^ffifr 1 Si IE tt « ft % o 

c is * js 2 3 1 

R 7 H T' fc 5 > IS * Si 1 ~ 2 2 © ^ "T ft ^ 1 St £ IS «c O ft £ 4ft . 
[ IS * Si 2 4 ] 

m # 2 , 3 X 4 T & -5 , M * 1 1 ~ 2 3 <D ^ f ft AM Si £ IE «c CD it & $0 „ 

'm 3 T fc S * IS * Si 1 ~ 2 4 cD ^ "f ft AM SHc IE Sc cD ft £r % 0 
C If * Si 2 6 ] 

RjitCHv /n p ? y x ■« ( c •, - c 4 ) 7;i' + ;K'$S, IS * Si 1 ~ 2 5 cd ^ -f ft am Si 

fC IE « CD f t £ Hi c 
[ IS * Si 2 7 ] 

R 2 # H X « ( C , - C 2 ) 7^*/l/rfe5, IS * Si 1 ~ 2 6 CD ^ f ft AM Si iC IE «c CD ft 
[ IS * Si 2 8 ] 

R 2 W H , ^^^XIJif/K'feS, IS * Si 1 ~ 2 7 CD V 1* ft l Si fc IE 4S O ft % . 
[ IS * Si 2 9 ] 

n AM , 2X«3T*fc^, R$IR 1-2 8 O^fnfr 1 *CE«Oft^», 
[ IS * Si 3 0 ] 

n AM X it 2 -V & S , IS * Si 1 ~ 2 9 CD 0> fn AM Si IC IE « O ft & *fa • 
C IS * Si 3 1 ] 

n AM T> fc £ „ IS * Si 1 ~ 3 0 cD ^ "f n AM Si (C IE « CD ft * % . 
[ IS * Si 3 2 ] 

IS * Si 1 ~ 3 1 CD l/> n A> 1 Si fc IE « <D it £tm T fc n T-, 
R 6 S R 5 ' (i 5 v> fc ffi 3i tc , 
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h ; 






(c,- 
R 1 ; 


c 6 ) 




(c ,- 


c 4 ) 


T Ji'^-Uy - ( C 3 - C 8 ) i/ 5 □ 7 )V 4- )V ; 


( c , - 


c 4 ) 


7 )\>*\s>- ( C s - C , „ ) <S7-um : 


(c,- 


c<>. 


7 )\> 4r \s y - ( C 6 - C , o ) 7U-/H 


(c,- 


c 6 ) 


7 /l> 4r U > - O - ( C , - C 6 ) 7 )V ; 


(c,- 


c 4 ) 


7 )\> 4- \y > - C (0) - ( C s - C , o ) -\ x n JS ; 


( c , - 


c<) 


7 /1/ * > - c (0) - (c 6 -c 10 ) 7y-;b ; 


(C,- 


c 6 ) 


7/l/*l/>-C (0) N [ ( C , - C ,.) 7)]/*)V\ 2 


(c,- 


c 6 ) 


7 7V^U>- C ( 0 ) NH - ( C , - C 6 ) 7 )]/*JV 


(c,- 


c 6 ) 


7 c (0) o - ( c , - c 8 ) 7 /l/ * /I/ ; 


C (O) 


0 - 


( C , - C 6 ) 7 /I/ * /I/ ; 


C ( 0 ) 


( c 


,-c 6 ) 7;i/*^ ; 


C (0) 


R • 




C (0) 


N H 


- ( c , - c 6 ) 7 iv 4- )]/ ; 


C (O) 


N [ 


( c , - c 6 ) 7 ;u * ;u ] 2 ; 


C (O) 


( c 


1 -C 6 )7/U+U>-R' ; 



T- & 0 ; X ti > 

R 6 &D*R 6 ' tt> ^ftetftt^LT^SNflS^fc-ltfcfct), (C 5 -C 10 ) ~. -r n 3S 
[ IS 5t? 3 3 ] 

w * i ~ 3 2o^fnfr i « tc te m <r> it & m x* & ■? t , 
R 6 &tfR 6 " a s v> k n ±L IC , 
. H ; 

(C,-c 6 ) 7;P*;P ; 
(C 5 -c 10 )'\-rnJS; 
( C 3 - C 8 ) * n 7 /I/ 4=- ;!/ : 
( C 6 - c , 0 ) 7 U — rt> : 

(C,-C 4 ) 7^+l^>- ( C 3 - C g ) ->^n7/l/ + * ; 

( c , - c 4 ) 7**i/y- ( c 5 - c , 0 ) : 

(c,-c 4 )7;i/4 : -b>'-(c 6 -c l0 )7'j-;i'; 

( c , - c 6 ) 7;u*u>-o - ( c , - c 6 ) 7 ^ + ;u ; 

( c , - c 6 ) 7 )i*i<y - c (0) n [ ( c , - c 6 ) 7 ;i/ ^ ;P ] z ; 

C C , - C 6 ) 7;U^U>-C (0) NH - ( C , - C 6 ) 7/l/^;b; 
( C , - C 6 ) 7^^b>-C (0) 0 - ( C , - C 6 ) 7 A> ;u : 

c ( o ) o - ( c , - c 6 ) 7 ;i/ * >i> ; 

c (o) ( c , - c 6 ) 7 ;P * ;u ; 

C (O) ( C 3 - C 8 ) ^^P7;l/ + ;1/; 

C (0) NH - ( C , - C 8 ) 7 Jl*)l ; 

c (o) n [ ( c , - c 6 ) 7 ;!/ 4f ;i/ ] 2 ; 

c (o) (c,-c 6 ) 7A+uy- ( c 3 - c 8 ) n 7 ;u * /i/ ; 
c (o) c c , - c 6 ) 7 - ( c s - c , o ) ^t- um. ; 

C (0) ( C , - C 6 ) 7 /I/ * U > - ( C 6 - C , o ) 7'J-Jk 
T & t> : X (i , 

R 6 SO'R 6 ' « , ny'e^LfcNl^i-^Cft^T, ( C 5 - C , o ) 'nxpWS 
^JBfiSc-T^ ; 
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is * m i ~ 3 3 <o ^ f n i m. k. 12 m <o it &m t* $> o t , 

R 6 « , H, ( C , - C 6 ) 7yl/*;k ( C 3 - C 6 ) *s Z U7 l\>* JV3.lt ( C , - C 4 ) 7" 

zi'+i/y- (c 3 -c 6 ) ->^o7;i/*/K'fet) ; f Lt 



R 6 " tt 








H ; 








(c,- 


c 6 ) 


7 ; 




( C 3- 


C g) 


i/ $ n 7 >V 71/ ; 




(c 5 - 


C , 0 ) 


'nt d m ; 




cc 5 - 


c„) 


7U-/I/ ; 




(c 


c 4 ) 


7 )\<3r\sy - ( c 3 - c 8 ) ^>D7;^* 


» 


(c,- 


c 4 ) 


7 71/ * U ^ - ( C s - C , o ) 'N-rDJl; 




(c,- 


c«) 


7 7i/ * u y - ( c 6 - c , 0 ) 7 y - >\> ; 




( c , - 


c B ) 


7 7l/3rU>-0- (C,-C s ) 7 71/ 3=- 71/ ; 




cc,- 


c 6 ) 


7 71/ * U > - C (0) NH - ( C , - C 8 ) 


7 71/^71/ ; 


(c,- 


c ,) 


7 7U + 1/ > - C (O) N [ ( C , - C 6 ) 7 


)\>*)V\ 2 


(c,- 


c 6 ) 


7 71/ * \y y - C (0) 0 - ( C , - C 6 ) 7 


Jl*;l ; 


C (0) 


0 - 


( c , - c 6 ) 7 iv * ;u ; 




C (0) 


( c 


, - c 6 ) 7 rt/ * /i/ ; 




C (0) 


( c 


3 - C 8 ) is 5 d 7 ;i/ 4=- ;U ; 




C (0) 


N H 


- ( C , - C 6 ) 7 ;l/ * jU ; 




C (0) 


N [ 


( C , - C 6 ) 7 i\> * )V ] 2 : 




C (O) 


( c 


, - C 6 ) 7 71/ + U > - ( C j - C 8 ) ->^a 


7 ^ + ; 



C (0) (C,-C 6 ) 7;l/+U>- ( C 5 - C , o ) 'N-rP^; 
C (0) (C,-C 6 ) 7/1/+L/X- (C 6 -C, 0 ) 7'J-ik 

Rg&t/Re" fn^tf^^LT^SNlf t-iC4ot v (C 5 -C 10 ) 'N -r n 

C W * « 3 5 ] 



m&m i - 


- 3 


4. <D V> -f ft 1 1lCl2 8ciDitD ! iT6oT> 


R ,tt, 


H 




(c,-c 6 ) 7^*^r£D ; ^LT 


Re' I* 


\ 






H ; 








(c,- 


c 


6> 


7 71/ + 71/ ; 


cc 3 - 


c 


s) 


>> 9 d 7 71/ 4^ >V ; 


( C 6 - 


c 


■ o) 


7 U - )l> ; 


(c 5 - 


c 


,o) 


'n t- 0 m ; 


(c,- 


c 


4) 


7 7U * U > - ( c 3 - c 8 ) ->^n7;u^;i/; 


(C,- 


c 


4) 


7 7l/*UV- (C 5 -C I0 ) /n^pJH; 


(c,- 


c 


e) 


7 71/ * U > - ( c , - c , o ) 7 y - : 


cc,- 


c 


«> 


7 - 0 - ( c , - c < ) 7;l/ + ;l/; 


cc,- 


c 


4) 


7 71/ * U y - C (0) N [ ( C , - C 4 ) 7 ;l/ 4- >]/ 3 2 ; 


(C,- 


c 


e> 


7 71/ * U > - C (0) NH - (C,-C 6 ) 7 71/ * 71/ ; 


C (0) 




( C 


, - C 6 ) 7 7b * 71/ ; 


C (0) 




( C 


, - C 6 ) 7 7b * 1/ > - ( C 5 - C , 0 ) ^nt-pS; 



7? h 0 ; 

R 6 &tfR 6 ' «, *ft6*ie$LT^5Ni?t-8lC4oT, (C 5 -C )0 ) /% x P 

si s £ « $ -t s ; 
it & m . 

[ M * 3S 3 6 ] 50 



(10) 



JP 2010-514716 A 2010.5.6 



m # m i ~ 3 so^ftifr i 15 m <d it -a- m ? & r , 

R 6 «« H, ( C , - C 6 ) T jV^FJlX'h 0 : ^ LX 

r 6 ' tt. 
H ; 

( c , - c 6 ) T >i> * ii> ; 
(Cj-C,) •>^P7;^;I/; 

( C , - C 4 ) T J\s*]sl/ - ( C 3 - C 8 ) i/^dT/l/*;l>; 
( c , - c 4 ) r^^u^-o- ( c , - c 4 ) 7 ;l/ * ;l/ ; 
c (O) (c,-c 4 ) 7;i/ + ;i/ ; 

( C , - C 4 ) 7 ;b + U > - C (O) N [ ( C , - C 4 ) T 7 /U* ;U ] 2 ; 
(C,-C 4 ) 7 ( C s - C , o ) 'NfaS, c C , 'NfnSaif^, x 

l HXfcfc^ni^ (C,-C 4 ) 7/U*;U, o (C,-C 4 ) ADy>gL(li7 

i-;i'fre.a4(ci«?n5STBSisn ; xa 1 m c c 5 - c. 6 ) ^fnsTiftjn, 

d CT7i;;l/XIJ (C 5 -C 6 ) ^r-aMte, Mli,' Xli 1 ~3iAnyy, (C,- 
C 4 ) T/l/^-^xtiO (C,-C 4 ) 7;V + ;l'^p ) i$4i;ljR?n§iT'I«!?n5 ; 

(C,-C 4 ) 7/^L'y- ( C 6 - C , o ) C CT, 7'J-;KiiI«!, X «: 

lBSKttttittlMnyy, (C,-C 4 ) 7;1>*;K O - (C,-C 4 ) C 
N, S O 2 - N H 2 , S0 2 - (C,-C 4 ) 7 ;U * ;U , S0 2 -N = CH-N [ (C,-C 4 ) 
7 Jl*;l] 2> NH-CO - (C,-C 4 ) 7 Jl*Jl, C 0-0 - (C,-C 4 ) 7 )\> * )V 

zmLicmnz nssTiis? xte&«&:7i.=wK ii^o-7i-;HLUi» 
« & (c 5 -c 6 ) 'Nfoitcit) i in ■ * * n s : 
c ( o ) ( c , - c 6 ) 7 ji> * /v ; 

C (O) ( C , - C 6 ) 7 ;!/ * U > - ( C 5 - C , o ) 'Nfai; 

R 6 S(fR 6 ' li> f n^^g^LTl>5NSf i-»lc4 0, (C 5 -C 6 ) 'n^pJHS 

*Bi&L, ^nitmmm, x « i ■ ~ 3 11 ( c , - c 4 ) 7^*/i'Xiic c o ) o ( c , - c 4 
) 7^*;^l«Jh; 

(c,-c 6 ) 7;b*;i/X« (c,-c 4 ) 7;P*;l'SIli, fct@&, x tt 1 ~ 3 @ ^ p y 
3 7 ] 

its 1 ~ 3 6 o^fn^M scieswft^ttTSo t, 

R 6 ti, H , (C,-C 8 ) 7;l/*;l'TSt) ; f LT, 

R 6 ' it , h , ( c , - c 6 ) 7" ;l/ * x ti ( c 3 - c g ) ->i7D7;^;i/ffe§ ; 

[ » * 3 8 ] 

R 6 # H T' *5 0 , f LTRj' # H , (C,-C 6 ) 7 71/ A* X tt ( C s - C , ) ^ P 7 

* ;i/ v $> % , w#JHi~3 7©^rft*MJ«K:E«©ffc^to. 

c m * 9 3 9 ] 

R 6 & R 6 ' H 7 S 5 , M Jfc Jg 1 — 3 8 <D l/> r ft AM * (C 12 ft <D it S % „ 
[ W 3R JR 4 0 ] 

11)^3 7$!), *lTL!!i'7 3y'>*D'\ + *yi0 3- IS!Xli4-telca&t8, ffi 

* m i ~ 3 9©v>f i m ic is «c <o it s m . 

[ ffi * £ 4 1 ] 

mtf 3T'S0, ^LTL^7' = y->^P'N4 : -+»->'«04-{iifC^-a--r-5, tt**l~4 
oo^fn* 1 « (C IE « <D it s M „ 

[ m m m 4 2 ] 

LtfO-^H", O-lf U>XBOT*6§, IS * S 1 ~ 4 1 (D "f *l AM JS IB $£ 

<d it & m o 



(11) 



JP 2010-514716 A 2010.5.6 



c if * m 4 3 ] 
[ is * m 4 4 ] 

nt * 3i i (c te m <d it &m T- & o t , 

R 2 (i> 7\<m, Aay>x« (C,-C 6 ) T 7 ;l/ 4=- ;!/ T & 0 : 

R 3 li, H, MP^y, (C,-C<) T;U*U>-R' , 0-R' ' XliNHR' ' T* 

* 9 ; 

R 4 f± - H , AP^yXB ( C , - C 6 ) 7 >\> * l\> T* & 0 ; 

R s tt, H, (C,-C 6 ) 7;^;K'Aoy>, CN, (C 2 -C 5 ) 7 ;l/ i ;l/ , (c 6 
- C , o ) 7 -'J — Jl , NH - ( C 6 - C , o ) 7'J-;K ( C , - C 6 ) 7^+l/>- ( C 6 - C 

, o ) 7'J-;k ( C 5 - C , o ) ^-ralixti (C,-C 6 ) ( C 5 - C , 0 ) ^ t- 
p 8S T 5 & 9 ; 

R 6 RCfR 6 ' «, Sl/^fCttJifC, H, R' , (C,-C 8 ) Z/l/*^, (C,-C 6 ) TA> 

* ]y y - R ' , (c,-c 6 ) 7;^uy-o - ( c , - c 6 ) 7 ;P * ;i/ , ( c , - c , ) t ;p 

+ ^"0-R' , ( C , - C 6 ) 7/^b>-CH [ R ] 2 , (C,-C,) 7 )\>*cVZs 
-C (0) N H 2 , ( C , - C 6 ) 7A+b>-C (0) N H — R ' , (C,-C 6 ) 7 )\> * 
U > - C (0) N [ ( C , - C 4 ) 7 to * )\< ] 2 , ( C , - C 6 ) Z * lx > - C (O) N [ 
R ] z> C (0) O - ( C , - C 6 ) 7 )\> * )V , C (O) (C,-C 6 ) 7 ;b * 71/ , C (O 
) ( C 3 - C 8 ) > 9 P 7 Jl> * )\y , C (O) ( C s - C , o ) 'N -r n « , C (O) NH - (C, 
-C 6 ) 7 ;U * ;W , c (O) N [ ( C , - C 6 ) 7 /U * /l/ ] 2 > c (O) ( c , - c 8 ) 7 ;l/ * 

(Cj-Cj) * p 7 ;U * ;b , c ( o ) ( C , - C 6 ) 7 ^ * U > - (C 5 -c )0 ) 
^TDIS, C (O) ( C , - C 6 ) 7 U > - ( C 6 - C , o ) 7'J-AT*!) : X fi , 
R 6 &tfR 6 ' fi, fn6*«e^LT^«NB?fc-«Cft»), (C 5 -C 6 ) 'N r- n S* S 

R 7 «, h, Mnyy, cn, (c,-c 6 ) 7/i/*;i/, o - (c,-c 6 ) 7/i/*;u, ( 

C 2 - C 6 ) 7 Jl T - )V X it R ' V & *) ; 
R 8 ti, H, ADfyxii (C,-c 6 ) 7 ;b * ;u -c & 0 ; 
m it , 2 , 3 ^ ti 4 -e o : 

n « , 1 , 2Xtt37St) IfLT 

c n m 4 5 ] 

ffi j£ IR 1 (C ElOft atlT* Sot, 

R 2 fi , HXtt ( C , - C A ) 7/1/ + /H-SD ; 

R 3 (i, H, nayyXttNHR' ' (CCT, R' ' «: ± §5 T 5£ « L ii 9 T' 2d 5 ) 
T'SD ; 

R 4 it , h , Anyyxii ( c , - c 4 ) 7;l/*;i/T$t) : 

R 5 {i, H, (C,-C 6 ) 7;I/*/b, ADfy, (C 2 -C 4 ) (C,-C 10 
) 7'J-;K (C,-C 5 ) 7 * U > - (C,-C„) 7U-;1/X(i (C 5 -C 10 ) -n^P 

ft T * •? ; 

R 6 atfR 6 ' ti, EVfcSfiJifC, H, (C 3 -C 8 ) ->^D7* + ;K (C,-C 8 ) 7/l> 

* ;b , ( c , - c 6 ) 7 fr*i<>-o - ( c , - c 6 ) 7 ;i/ * , ( c , - c 3 ) 7 ;i/ * u ^ - 

R * C (O) ( C , - C s ) 7 Jl^rfl, C (O) ( C 3 - C 8 ) 5/^7/^/1/, C (0) 
( C 5 - C 6 ) 'Nf Pi, C (0) ( C , - C 6 ) 7 )\> * \s y - ( C 3 - C 8 ) 5/^PZ7l/ + ;l/ 
, C (0) ( C , - C 5 ) 7 * U > - ( C s - C 6 ) 'NfPlXfiC (0) (C,-C 6 ) 7 
;l/ * U > - ( c 6 - c , o ) 7y-;l/T*o ; 

R 7 t±, H, /Npyy, CN, (C,-C 6 ) O (C,-C 6 ) (C 2 

-C,) T^^-^XBR' •1?J5 0 ; 

R 8 (i, h, ADy>x« (c,-c 6 ) 7 )V * >\< t- 0 ; 
m Id: , 2 , 3X(i 4 t'SO ; 
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nli, 1 , 2X(4 3 7*0 ; fLT 
LIJi.OT'Si ; 
it # W . 
[ W # 3U 6 ] 
If # Jg 1 (C IS « <D it & m T* * o T , 
R 2 It , H , ( C , - C 4 ) 7 }]/ 4- >V H $> K) ! 

R 3 «> H , NH - ( C 5 - C 6 ) '\fD7'J-;l/XliNH-7iilK'St) : 
R 4 fi, H, Auy^XIJ (C,-C 4 ) 7 )]/ 3- )l> V & <0 ; 

R 5 fi, H, (C,-C,) 7;U*/l/, /Nayv, ( C] _c 4 ) 7;^^;!/, (C 6 -C 10 
) 7 U - )V , ( C , - C 2 ) 7 ;1/ 4^1/ - ( C 6 - C , o ) 7 U - ;U X f 4 (C 5 -C 6 ) -\ 7^ P 7 
U - ;l/ T* fe D ; 

R 6 (4 , H , (C 3 -C e ).i/^n7* + ;PXa ( C , - C 4 ) 7 ;U * /t, T- & 0 I 
R 8 ' tt , H , ( C 3 - C 8 ) ->*n7;^;K C C , - C 8 ) 7 ;l- + ^ , ( C , - C 3 ) 7 
/l> * b > - R 1 ;C (0) O - ( C , - C 6 ) 7 )l * ^ , C (O) ( C , - C 6 ) 7 /I/ * /U > 
C (O) (C 3 -C 6 ) ^^P7/^;k C (0) (C 5 -C 6 ) 'NfaS, C (O) (C, 

- C 3 ) 7 ;U * U ^ - ( C 3 - C 6 ) v'i'D?;^;!/, C (0) ( C , - C 3 ) 7;b+l^>- 

( c 5 - c 6 ) *\ ^ n a x f± c (o) (0,-03) 7;i/*i/>7i — ;i/-p*t) ; 

R 7 (4, H, ^py>, C.N, (C,-C<) 7/1/^/1/, O (C,-C 4 ) 7 ;l/ 4=- ;l/ , (C, 

- C 4 ) 7 )UT-Jl, 7 x.—)\s, is $ D 7" d g ;l/ , ( C 5 - C 6 ) 'Nf n7'J-;l/?60 : 
R 8 (4 v H , ^pyyxtt (C,-C,)7^*;K-35t) ; 

mti 3 T'S t) ; 
n«lf$t) ; fit 
LliOt'S5 ; 

is * j£ 1 tc is m co it & m t fe o t v t 15 <d it va •■ 

l- [4 - (7-^DD-r-t + V- l, 2 - H a - -Y V =*=■ 7 U V - 6 - -r ;u * 

) - ^ d 'n * /i/ ] - ^ u 1/ - 4 - * ji # > m 7 5. K ; 

7-*PP-6- ( 4 - k? ^ U > - 1 - ^ /I/ - ^ * p ^ >/ /U * ^ ) -2H--YV 

7-^Da-6 - ( 4 - * ;l/ * U > - 4 - -Y )V - is >7 P 'N 4=- is )\s * *c is ) - 2 H - Y V 

7-^pp-6- ( 4 - fcf p U >>" > - 1 -^/l/-J/*P'\*j//l/t*J')' - 2 H--Ty 
t7'J>-i-*y ; 

7-^pp-6 - [4 - ( 4 - * A/ - fc! ^ -7 y - 1 - ^ /I/ ) -s/^a'\4 i S'7U*-4 1 

] - 2H->ry*yy>-i-*y;' 
[4 - (7-^pp-i-^-^v-i, 2-->'tFn-^y^yij>-6-Y;l/t + >' 
) - c i s - ^^nA+y;l/7i7] -pii^/HXril/ ; 

[4 - (7-^pp-1-^ + V-1, 2-^tFD--/V4/'Jy-6-'f/l/t4 ; -> 
) - c i s -i/?D'\+i/;l'75 / ] — ; 

- ( 4 - fc? P U ^ > - 1 - yl/ - i/ >7 p ^ 41 i/ i\, * * is ) —2 H — < V 

^yyv-i-ty; 

N - [4 - (7-^^*- 1 - **V - 1 , 2 - ->* K P - V 4r 7 V > - 6 - *f ^ * 

* is ). - t r a n s-->*D'N^->;l/] - 3- tf^Uv : y-4--i';U-7Ptf^->'7SK 

^^>) - t r a n s - ^/^ n^ + ^/l/] - 2- tf^U> ; V-4--r;l/-7 7 -trhZ^ K ; 

N- [4 - (7-*nn-l-**v-i, Fn-^fV + y 'J>-6-^;b^ 

* > ) - c i s - is 5 u is -3-K^U^>-4— yntfsfrVT'SF; 
N - [4 - (7-*na-i-;j-*y-i, 2 - ^ t Kp-^V^t / 'J 6 - 
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*->) - c i s - i/ V o 'N 4- is )\/ ] - 2- kf^Uv ? >-4--f;l'-7-bh7'5 K ; 

6 - ( (1 S, 3S) - 3- 75/->'^n^>'f;^*->) - 2 H --fV + / 'J y- 

l - * y ; 

6 - ( (1 S, 3 S ) - 3- 7iy-'>*P^>f;l-t + -» -7-^PP-2H-f 

y^/u^- i ; 

6 - ( (1 S, 3R) - 3- 75/-^^D^yf;l/^*-» - 2H--fV^yiJ>- 

\ - *y \ 

6 - ( (1 S, 3R) - S- ?;/-^^^^?;^^^) -7-ypp-2H-^ 

y^yyy-i-^j-y; 

6 - ( (c i s-4-75/-i'i'P'Nyf;l/t + ->) - 7-^^;I/-2H--YV + y 

U > - 1 - :t > ; X ti 

7-^PP-6 - (c i s-4-7 5/ -'>^D'\7*f;^ + '» - ZH-'fy + ZU 

> - l - * y ; 

[ m * « 4 8 ] 

6 - (c i s-4-7;/-->^n'N7"f:;l't*->) - 2 H-^ Vt / 'J y - 1 - t y 

6 - (3-7S/-i'^D7'h*i') - f na-ZH-fy + yyv-l - > > ; 
c i s-6 - (3-7;/-->^n7f;M l-+y) - 7 - i' an - 2 H-^V^ 7 'J 

> - i - 4- y ; 

trans-6 - (3-75 / -->^n7f ;M + - 7 - J on - 2 H-^y + 

y V y - l - * y ; 

6- (5-7 5/'-'>^n^i'f-;l'**^) - 7- ^nn-2H--fy4 ; y | Jy-i- 
* > ; 

5 - (l -'<y^;i/ij-^i' -7-^pp--t' ytyijy-6--f;i/t^-» -i-7"d 

6 - (5-7 5/ -5-7"nif^-->^n*^f yl/t + 'y) - 7- ^PP-2H--t'V 

+ /ijy-i-*y ; 

6 - (5-^>v 7 ;l/-T^y-5-7°Pfc!7l/->'^D-^-^f-;l/^-^->) - 7- ^pa 

-2H--fv + yjy- 1 - * > ; 

7- ^PP-6 - (5-i^;l/T5y-5-7 P Pt?/l/-v'-i'P^-^^;l/^-^^) - 2 H 

-^y*/"jy-i-ty;, 

7-^op-6 - (c i s-3-'fvynlf;l'7;y--y^D^h* , >) - 2 H - -f V 

6 - (3-c i s - ^y-y;i/75y--y*a7h + y) - 7- ^pp-2 h - -r y + y 
V > - 1 - * y ; 

6 - (3-t rans-'0-yA75/-i'i'n7K'» -7-*Dn-2H--fV 

7-^pp-6 - (3-c i s--y^y-y";i'75/--y^p7h4 ; -y) - 2 H-'fy^ 
y u y - 1 - * y ; 

7-^pp-6 - (3-t r a n s - ->* ^ y -y* ;U 7 = y - -y ? P 7 h 4 ) - 2H--C 

y * y y y - 1 - * y ; x it 

7-?pp-6 - (3-t r a n s-->'lf;l/75/ , -yi'c7F*-y) - 2H--fV 
+/yy-i-^y ; 

[ w * m 4 9 ] 

'> & < 1 1, 1 ooiffsft* 1 ~4 8 co v -r n 1 «{cia«cco^: ( i > oft^WRtf/xti 
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[If*«5 0] 

< t €> i ooitsRjR i ~ 4 8 oi»ftifr i micmm<Dj£ ( i ) © <t 3- » s t? / x a 
je, iSiBSff, us, mftm. xwmmmw. Mmmmmm^mm (paod) , s«k 

ffitt&ftAU £>=F£, AihttgiJIU ifn tt Hi §g ^ :£ ( * 4$ §§ ^ ffii * ) , 

a, RttntttNtKi (copd) , $ A^e&tSigMgp, ante as m^mmm 

, ffiSfii, WM^tt, SMS, 7* ;U y / W v - Jef , Jp , S&lgPiS, rt»»«d6 

tfSII- T^D-AttKHlR^fbS, & Je , §3ftSS,l, AIDS, # ^ * , *ffl K fc 

[ If # iH 5 1 ] 

it 1 O <D » # J« 1 ~4 8©^fnfr 1 EfCgE«©{fc£1*Rtf/Xtt*-n&©Sil 

¥ w (c ft s $ n 5 n <d * 5* « , ^.m^ffticpfig-s n zmtQfflRzfmte, tttfe£S££i; 
& zwituw /xi* Mvm & & ft* mm 0 

i&ffiftm: 

[0001] ... . 20 

h o ^ ^ - ^' & / X « 5 * > g §1 * X 7 r # - -t? £0 R h o+^---lf«^U^8!{tOlB 

[ 0 0 0 2 ] 

7 X h M » fc: <fc 3 /.h # G T P7-i?R h o A <E> S ft ft ti , ^ S 14 G D Pffc^mfr 
£ r£ 14 G T P^^S^CDR h o AOf »?:t/cP. L , ^ ntc < R h o^-f-Hf^cO^B- 
StfrSttlfc^SI t iS C "To 20C7YV7*-i>iLT, Rho+t--t?lR^Rho + 
2 tf&jBT'&Sc R h o *:T--t£ 2 « lla g ¥ m S5 »l AS & ft & *8 J8 K fSSl "T S „ S 
ttGT PIS^R h o AKJ;«R h o*t--S20ffittftli, 5 * -> ygi*X7 7 ^ - t" 30 
j£ 14 O 'J >!ML»ftffi**fflLT¥»»ilBIB©a;l'S/*A»fl5*3lfriec L , * n K: <fc o 
TUi/^msglOBttOTv^U^aU-J/aVSK ( IP t$ ft X 8* 1 ) . 
[ 0 0 0 3 ] 

Rho+t-fff, SlfiRttSRaStfTWfflJRJRttttoa* ( IP ^ ft X 2 ) , llv S X ¥ 

wssnxtt (if#ttsi3) , «jr (ip#ftx»u, 5) Rzf®&mm&Jttmm ccopd 

) ( IP 3# ft X M 6 ) , iSiJfliffiS, W Si ifii ffi ( IP f# ft X f&K 7 , 8) &tf*flHffi£&tfl!ffi 

owip cipw ftxs* 9 ) , ft&mm^± (ip^ftxsK i o) , (ip#ftXffti i 

,12), wifliffiRatt, ^aae »»tt&tf »aj«tt»ffl*$tr was, 
mp^sms (paod) (iP^ftxiK i3), &mmm (ipttftxs* 14, 15), 

'DflB^&tf^^^ (IPIfftXiift 1 6 , 17,18), S^Mtti^I, Txn-AteW 40 

s$**i§ (iPttftXitn 9, 20, 2 i) , mmm, mmm&m&, v^^-x 

mm&Zf * * # U -y * > K a-A ( IP ft ft X iSK 2 2 , 2 3 ) , 14W1&ftg^£, 0IJ^.«*I^ 

s^ie»s (*»Hfi«2 4) , mm&, mm, fi&mm. a i ds, «mm&. ftftw 
mmmm. m*-&-&T>v Kx-rn £<D4>iettt£$i»8 dp 

! WftXiSiK2 5),Mlfo(IP1$ftXSK2 6, 2 7, 2 8, 2 9),ffi$lfilgi£*iS(IP ! l#ftX 
SK 3 0 , 3 1) , # ft , fiaj^.{fW^B1t^* ( IP # ft X (8* 3 2 , 3 3) , «9 S ic «fc 5 *H ft 

, asa^atfjtff , Rho*-*---e©H«#«*«iiisi*flifciE# 

Z £ £tf7HZ ftT^*mi&l£ ( IP # ft X £K 3 4 , 3 5) , ifo g #r £ ( IP # ft X iS* 

3 6, 37) , itos^mfflj-wflsti^iiatttt ( ip & ft x m. 3 8 , 39) , rtjsaflgttfB, 
F^jswflSiiifi&a'aiijit (|p^ftx^40) , xhu***^ (iP^ft*SK4 1, 42 50 
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) , &L&m& (IPWrSrXitt 4- 3 , 4 4, 4 5, 46) RV&lkWMM ( If <f$ I* X i& 4 7 , 
48, 49) , & t>* # 1& ( * W ff * K 5 0 ) , N a H&mmm^ftftit ( # W «F * lit 5 
1 ) , ( If 1# If X Sft 5 2 ) , 7 -r a. > V g 14 ft (#W»XHt 5 3 ) £ it 

[ 0 0 0 4 ] 

ft o T , R h o *i- — ^lkXf & 5.* *syi&m*s7s7 T R h o * * - -If » 4> 

'jyifcK»UTlBtftfl!**t«fl:$*l4, iUJfilJI, i«BiJE, il^Slfl 

mffimmfflmvtmm cpa-od) , 3 n »r & ft & su Rftffi, ft 
w^w^fisfttf, m§§J!E*, iffis, n 14 mm 14 s$ ccopd) , i&A« i ¥-®.mmfcmm 

, ifaMIU JKiftLS*ffi. JKdifiu a* # H H 14 ffi , »«SEtt, Willi 

RJS&tfWKJS^flfffi, ^#'J7*'>>Fn-A 1 ifo V n & x 7'7 L P-A14i(l9RS!1k 
JS , & gBftS^I, A I DS, #ffl*8S£*if<£>ttW*., Jlffl B tc <fc £> Pit « M 3ffi , 
ffcifiiffi, *<A,«£Rtf Jiff, #J*l£¥LS, W£tJR, 5P*> «R » © tf K: 

necOfK^Ock^tc, -^StfZS^lOiatLTR h o -t - -tr £r ^ t? ft if a If 
ft ifo g « co « a o* / x a ^ fc w ffl t £ •§> 0 

[ 0 0 0 5 ] 20 

w if x iw 2 k a , w&vtmM t Ltts^, - c c h 2 ) , . 6 - o - c c h 2 ) 0 . 6 - , - 

(CH 2 ) 0 . 5 -S- ( C H 2 ) 0 _ 6 -Xtt - (CH 2 ) 0 . 6 -tfg&Lft'Nf allT*, if 

?s«?tift^y*y 'j > - 5 - x ;i< * y t s KSSi#*'i2itEnT^5. 

[ 0 0 0 6 ] 

ft If X iSR 3 fc a , + / U >S(D 1 fit, i-ryl/XlixXr/H^ttl!, Rho 

- + * - -tf IE S »J 7 r X y ;l/ co f p F 5 -y * IE 8c * ti T <,> -5 „ 
[ 0 0 0 7 ] 

t# If X UK 4 fC a , ffflS£%Otefth:*nil&* - O- ( C o - C , „ ) TJl^Jl-^7-t2T 

[ 0 0 0 8 ] 30 

WrffFXlR 5 fC flSXa«&& if CO, Helicobacter py 1 or i © T' ?l # & C * n S 

f* (4 > lffitfOHTHSiSti, f LtliflKtt, 5li^x - [ (C,-C 6 ) 7 ;U * b > 
) ] o - i - Y (CCT, X » JR T » 9 , Y a 7 'J - ;l/ X a ^ n 3S S T* 25 3 ) 

ntt J;^ 0 

[ 0 0 0 9 ] 

Hagiharae>«, Helicobacter py 1 or i ® V 31 # g C $ ft § S5 ^ Se CO ^ ffl i: L T , 6- 
^V^;^*'>-Yy*/ l Jy*ia^LtV>« ( If W If X UK 5 5 ) „ 
[00 1 0 ] 

1$ if x ik 6 k a » mmmmitmm-? %(Dicmmft e c FRtf/x«p dg f g § i* pi * 40 

M t L T CO , 5£ r A r I - X - A r I I J ( C C T? , X a , ( C H R , ) , - Z - (CHR 
, ) „ > 0IJ*ffZ-CH 2 T?&»3, ?l/tz'tt,, O T & K> , R , £ ?H m X t* T ll * /I X' %> 0 > 
Ar I ttt!)t)(JI|^CJ;Dl»?ft5^V + yayp*5, •?• L T A r I I litD^tf 
i^EJ:t)ii?n5C3-C 7 #g g&fP AfDlJRT$4) CO lb ^ % # , -«W(Clg®$ 

[001 1 ] 

W MF X itt 7 T « , i^ll, «! * <f , ^oifli14o^^*4fco?&jSfflAU^A^+>^;l/ 
IB * ffl i: L T , -fy + ynyKlflitf-fiWiLEIJftTJO, Ccoi^a|1*(i, 6fii(Cfc 

i^TJi^fciti (CR«R f ) p or u i [clT, paoi?a&or«fc<, t u t r 4 3 a , 

fi»J ^. a « ^ «fc K) N R 5 1 R 5 2 T* B «5 « tl ( C 3 - C , o ) 5'*n7;^/l'SiT£!], C 50 
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2 , 3 X (i 4 

^ B & £ ft fc 

[00 1 2 3 

Wff *iK 8 
SfliLT, -< 
t: Fn + ->;1/ 
O R 43 « [C 
T I i! f ft 



R 5 2 « , 7k * , ( c , - c 6 ) 7;i' + ;L'ftifTSoTJ;< ; x (i R 4 3 it „ l , 



( C 



c 6 ) 



y ^ y 
STB 

( C 3- 

~61 

ft ; * 
y 



i^IM, JH * * , 5ojfe14<L^£©jft^ffl#y^A^*>*;l/|iS# 
U -IRWfcEfEarftTfctK £<Dmmfate. l ffifcfcv^T 

&£ftT't>J;<, fit, 6 K *5 1/> T , f p tc J; 0 (CR'f) p 
p{±0T?feoTtc);<, •?■ L T R 4 3 1± s »IAl«^i;J;t)NR il R 5! 
- C , o ) ^^n7;l/*;l/Slt*feD, c c T r 5 1 R tf R 5 2 » , ?J< X , 
;l/#ifT-£oTJ:< ; X & , R 4 3 ti , 1, 2, 3Xte4{I<D-\-rciJ@! 
38 © , ^fiftXIiffifttlSO'Nf nSfc l,T5£jg£ftfcR 8] »T'& 

L/ t , 4ffifc*j^T, mmm-SLtc. m&K. * $ m»z tin 
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? «r*f f £ 4 
3] 

X it 'N x a 7 
[00 1 3 ] 

»WX«9Ctt, Rho-*t-SfflSIHI:LT, WT©S 
[{fc 1 3 



{^#^}-C(R)(R)(NH 2 ) 



7 y — ;l/ 




20 



o^y + yp>ii»*^ -us w tc ie« ? ft t v> •§> 

[ftff 8fl5XiK3 
[Ifif *|K3 
[0014] 
[ # if * IK 1 3 B PS & I 
[ 19 if £ IK 2 3 



:$8fg 9 8 / 0 6 4 3 

[»»FXK3i I^»P«l^|fiS 2 0 0 4 / 1 0 
[ if * SK 4 ] BISi>M£fB3!2 0 0 1 / 0 3 
[ W If * JK 5 3 0-S 0 8 7 6 2 9 § 

[ W W * iK 6 3 * B f$ If H! 5 4 8 0 8 8 3 *f 
[ m if * M 7 3 BISi*IBI£tlBS52 0 0 5/ 0 3 
[#lf *fK 8 3 HIRttM^«W2 0 0 5/0 3 
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[#»».*«] 
[00153 
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c (o) o - ( c , - c 6 ) t iv^-iv \ 

R|tt, H , AD,y>Xtt ( c , - C 6 ) 7 >V iV v to K> ; 

nit, 1 , 2 , 3Xtt4?fiD ; 

m fct , 1 > 2. 3. 4X!i5Tfet) ; f LT 

L fcfc > OXIiO - ( C , - C 6 ) T lV*U>T> & V ; 

R ' ti , 

( C 3 - C 8 ) i/ V u 7 IV * IV ; 
(C s - C 10 ) ^r-Pffl ; 
(C 6 - C , 0 ) 7 U - /U ; 
T* $> K> ;?LT 
[00 1 8 ] 
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C C T , SIR,, R 5 , R 6 , R 6 ' , R 7 S tf R g IC t5 It 5 , 7 /!/ * Jl/ , 7;l'+L'>XB 
^^DT^ + zm, ig ^ K «fc 9 , lBXSfnttiOH, OCH 3 , cooh, cooc 
H 3> NH Z , N H C H 3 , N (CH 3 ) 2 ^ C O N H C H 3 Xli C O N (CH 3 ) 2 IC <fc 0 H St 

?tittg< ; 

CCT', SiR 2 ~ RjlCteltlf, 7 ;U * IV X & 7 ;1/ * U ^ , m £? K cfc •? , 1 @ x fi * 

C C T* , a»R 3 ~R g fc:fett*, ( C 6 - C , o ) T V - JVRZf ( C 5 - C , 0 ) 'N n Hfci: 
> *RH$, XttOH, /Noy> % NO;, N 3> CN, C (O) - (C,-C 6 ) T )V 5- )V , 
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C (O) - (C,-C 6 ) 7 V — to, COOH, COO (C,-C 6 ) 7 to * to , CONH 2 
, CONH ( C , - C 6 ) 7^4;!/, CON [ ( C , - C 6 ) 7 to* to] 2 , (C 3 -C 8 ) i/ 
t U7 to*to, (C,-C 6 ) 7;^^, (C,-C e ) 7/1/tl/y-OH, (C,-C,) 7 
;l/ 4 U > - N H 2 , ( C , - C 6 ) ( C , - C 6 ) 7;l/ + ;l/, ( C , - C 6 ) 

7to*uy-N [ (c,-c 6 ) 7;U4;u] 2 , (c 2 -c 6 ) (c 2 -c 6 ) 7 

to* -to, O - (C,-C 6 ) 7 to * ;U , O-C (O) - ( C , - C 6 ) 7 /I/ * /I/ , P0 3 H 2 
, S O 3 H , S O 2 - N H 2 , S0 2 NH ( C , - C 6 ) 7 to 4 ;U , S0 2 N [ ( C , - C , ) 7 

to* to] 2 , s - ( c , - c 6 ) 7 ^ * a- ; so - ( c , - c 6 ) 7 to * to , so 2 - ( c , - 

C B ) 7 A/ 4- ^ , S0 2 -N = CH-N [ ( C , - C b ) 7^ + ;H 2 , C (NH) (NH 2 ) 

, N H 2 , NH - ( C , - C 6 ) 7 to * to , N [ (C,-C 6 ) 7 to* to] 2 , NH-C (0) 10 

- ( C , - C 6 ) 7 /I/ 4 -M/ , NH-C (O) O - ( C , - C , ) 7 ;U 4 ;l/ , NH-S0 2 - ( 

C , - C 6 ) 7 to* to, NH-S0 2 - ( C , - C , 0 ) 7U-/K NH-S0 2 - ( C 5 - C , „ 

) 'Nfnl, N (C,-C,) 7;^;I/-C (O) - ( C , - C 5 ) 7/^;k N ( C , - C 6 

) 7 to* to- Q. (O) O - ( C , - C 6 ) 7 to * to , N ( C , - C 6 ) 7;^;P-C (O) - 

NH- (C,-c 5 ) 7/1/4/1/] , (C 6 -C ]0 ) 7'J-;K (C,-C 6 ) 7 /I/ 4 U y - ( 

C 6 - C , o ) 7U-;K O - C C 6 - C , o ) TV— to* O - (C,-C,) 7 to * \s y - (C 

6 -C 10 ).7'J-;k ( C s - C , 0 ) 'N f - P SB , ( C , - C b ) 7 to*Uy- (C 5 -C 10 ) 

^\ -r p Jg , X it O - ( C , - C b ) 7 /U 4 ^ > - ( C s - C , 0 ) 's'r u mfr Z WliLlcMIRZ 

n*&fMfc»»;:j:9, iiiix« j e-tt«±B«*n: 

dCT-> (C 6 -C 10 ) 7 V-toH.it (C 5 -C 10 ) 'x^pgm, ^py>, OH, NO 20 
2 , CN, O - ( C , - C 6 ) 7 to* to, ( C , - C 8 ) 7;^;!/, N H 2 , NH ( C , - C 6 ) 
7 /I/ 4 /U , N [ C C , - C 6 ) 7 to* to] 2 , S O 2 C H 3 , COOH, C (O) O - ( C , - 
C 6 ) 7 to* to, C O N H 2 , ( C , - C 6 ) 7/^b>-0 - (C,-C 6 ) 7 to* to, (C 
, - C 6 ) 7 to*U> - O - ( C 6 - C , o ) 7'J-^X«0- (C,-C,) 7 to * Is y - ( 
C 6 - C , o ) 7V—tofrZ®iiLl,Xm9l-£tlZmiC£?), l~3@l«?tltU< : 

XitC C T» , ( C 6 - C , o ) 7 V-toit, P & L T , 0-'(C,-C 4 ) 7 to * U y - O 

%f)SL ; 

^ L t C l T' , ( C 6 - C , o ) 7 V - toRtf ( C 5 - C , o ) Arniil©7 U -^Xli'N 
^•P^cDfi^Sfi, g (c , 7 ') - 'Nr ^ f if Sfli t» ^ n^: < T t <t < ; 30 

m # 3 <D if # , R 6 «, H , (C 5 -C )0 ) AfPSXli (C B -C, 0 ) 7U-;K*ttft 
< I f LTllT, mtf 3f, R b 
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*>5aR«h5«ST***^, JtE«Il£6»t«, 7to*to, 7 to * Is y X it is * P 7 

;i/4;ut±, 1 @ x « ^ n w ± , »H<ai~3@, oh, 0CH3, cooh, coo 

CH 3 , NH 2 , N H C H 3 , N (CHj) 2 , CONHCHjXttCON (CH 3 ) 2 tc £ 9 B 
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mmmmtis^-c , ^ ( i ) <Dit^^nt. ^ c i ■ ) 

lit 3 3 




(Dit-SrW!lT'¥fWLttt>} <bft& a ^ (I) Stf ( I ) <D it& Wit, I^tcfi^ittfttfef) 
, ^ LT*fgB^O-g|5T'$»§o WTfC^-r^SggS^ti, S (I) &tf (I' ) (Dit&VMC 

[ 0 0 2 0 ] 

R 3 & . JfiKliH, /n p y > , ( Ci _c 4 ) 7 ;l/ ^ u > - R • , O - R ' ' Xl±N 
HR' ' T * * o <£ 0 £ L < t± , R 3 «, HXIiNHR' ' f«5. ItSIUli, 
R 3 (±. H, NH - ( C 5 - C 6 ) 'Nf DSX(iNH-7i-;K'$D, fftc # I: L < , 
H, NH?^10fL<(i^tl«±ttJNH- ( C 5 - C 6 ) -st-DZU— ;l/ X 8NH-7 
i — )l> T & 5 o « & fc? 2: L < , RjljHT'SS. 
[ 0 0 2 1 ] 

R 3 H&«cQ#<Ji:LTti. WTOl : 
[ ft 4 3 



tit $> So 
[ 0 0 2 2 ] 

»^L<(i, R 4 ti, H, Any^xii (C,-C 6 ) 7;^/K'fe5. J: 9 # £ L < 
, R 4 te, H, MoyyX« (C,-C 4 ) 7;^;l/T$5. IfeSfSKii, R 4 tt» Ht 



»*L<ti, R s ti, h, Mpy>, cn, (c,-c 6 ) (C 2 -c 6 ) 7 ;U 

R' , NH - ( C 6 - C , o ) 7'J-^Xii ( c , - c 6 ) 7 ;u * u > - r 1 T'&S 
o <£9W3:L<«:, R 5 fct> H, /Npyy, (C,-C 6 ) 7/U + /K (C 2 -C 6 ) 7;l"!r 
— , R' , NH - ( C 6 - C , o ) ( C , - C 6 ) T * S „ 

«&$?gL<fct, R 5 &, H, /Npyy, (C,-C 6 ) 7Jl>*)l, (C 2 -C 6 ) — 
/I/ , ( C 8 - C , o ) 7'J-;K NH - ( C 6 - C , o ) 7'J-;K (C,-C 2 ) 7 /I/ * /I/ (C 
6 - C , 0 ) 7 U — )\> X U ( C j - C , o ) '\fD7y-*t'65. fffC £ L < . R 5 t±> 
H, /NPy>, yx-Jl. (C,-C 6 ) 7 7l/ + ;l/, (C 2 -C 6 ) 7/l/'ir.^;U > (C 6 -C, 
o ) 7 'J - /l> X « ( C 5 - C 6 ) 'Nf P7'J->T$5. 





[ 0 0 2 3 ] 



(23) 



JP 2010-514716 A 2010.5.6 



[ 0 0 2 4 ] 

ItltlcfflKli, R 5 te> H, ADf^, x^/K fcT^/K 7i'z;K 

[ 0 0 2 5 ] 

R 5 CO 0U it , 7K 3g , 7 * P , * P P N 7"nt, 3 — F , p< ^ /l> , X /U , If - ;l/ , 7 
fi-^XliiiU^/k x h y ;l/ , ^ho, (p->F* } /) - "7 x x ;i> , n - 
T-U>, ^ > v ;U > 2 --?w<. — il>, s - yf-/k ^ a 7° P tf ;l/ s f h7-/-iK 
757, 4-^ h + ->-7^'JyXliN-7'tf;K'fet) 1 # S: L < (i 7j< IS , 7 )V Or P , 

* p p , 7nt, 3 - F , ^ f- il> , ^;|/, 7 i - ;K fi-;l/Xti(f'J 

6 3 „ itifflKli, R 5 ti , H, Any>, ^Xliif/l/TSO « IttfiU 10 
(i , R 5 fi H T* & -5 i 

[ 0 0 2 6 ] 

»$L<«, R 6 aifR 6 ' «, IVMcaifC, H, (C,-C 6 ) 7/1/ + /K R' . (C 
, - C t ) 7 ;l/ + U > - ( C 3 - C g ) ->^n7;^;K (C,-C 4 ) 7 /I/ * U > - ( C 5 - 
C , o ) x P H , ( C , - C 4 ) 7 >V * \s y - ( C 6 - C , o ) 7 U - )\> , (C,-C 6 ) 7 ;U 

* b > - 0 - ( C , - C 6 ) T Jl^-JU, ( C , - C 4 ) 7 ;U * b > - C (O) - (C 5 -C, 0 
) ( C , - C 4 ) 7 ;!/ * U > - C (O) - ( C B - C , o ) 7U-/W ( C , - C 6 

) 7 /u * u< > - c (o) n [ ( c , - c 6 ) 7 ;i/ ^ ;H 2 , ( c , - c 6 ) t ;i/ * u > - c ( 

O) NH - ( C , - C 6 ) Y J]/ J]/ y ( C , - C 6 ) 7 ;U * b > - C (O) O - ( C , - C 6 ) 

7 ;V *■ /I/ , C ( O ) R • C(O) (C,-C 6 ) + C (O) O - (C,-C 6 ) 7 20 

>v * ji> , c ( o ) n h - ( c , - c 6 ) r ;i/ * ;u , c ( o ) n [ ( c , - c 6 ) 7 /i> * ;i/ ] 2 

XttC (O) (C,-C 6 ) 7 /U+UV-R' Xtt 

R 6 St>*R 6 ' ^nfctftt^LT^SNiK^fc-fcfCifrO, (C s -C ]0 ) x p 81 

[ 0 0 2 7 ] 

H***F*U^3)ISSII8«»c*$V^T, R 6 StfR 6 ' (± , S Wc 3* & fc , H, (C,-C 6 ) 
7 ;U * 71/ , ( C 5 - C , o ) t- p W , ( C 3 - C 8 ) i'Ja?/^*, ( C 6 - C , 0 ) 7U- 
Jl, ( C , - c 4 ) 7 /!/ * U y - ( c 3 - c g ) ->^n7;l/ + ;k ( C , - C 4 ) 7 Jl*Uy- 
( C 5 - G , o ) ^tdS, ( C , - C 4 ) 7 /I/ * U > - ( C 6 - C , o ) 7 'J — /U > (C,-C, 
) 7/P*U>-0- ( C , - C 6 ) 7 /I/ + ;P , (C,-C,J T ;l/ * U > - C ( O ) N [ ( C 30 
,-C 6 ) 7)V3-)l<] 2 . (C,-C 6 ) 7/1/^U^-C (O) NH - (C,-C 6 ) + 
, ( C , - C 6 ) 7;^l/>-C (O) O - ( C , - C 6 ) 7 >V*>\s, C (O) O - ( C , - 
C 6 ) 7 ;U * ;l/ , C (O) ( C , - C 6 ) 7 /I/ * to , C (O) ( C 3 - C 8 ) ->^n7;b*^ 
, C (O) NH - ( C , - C 6 ) T J]ydrJl, C (O) N [ (C,-C 6 ) 7 )\>*)\>} 2 , C ( 
O) ( C , - C 6 ) 7 )\> * b y - ( C 3 - C g ) y t U7 Jl* ;l>, C (O) ( C , - C 6 ) 7 )V 
*Vy - ( C s - C , o ) ^fn«, C (O) (C,-C 6 ) 7 >U + U > - ( C 5 - C , o ) 7 V 

— ;U t* $> 0 ; X « 

R 6 Rt>*R 6 ' f tl^^lS^Lt^§Nif i-^tC^0, (C 5 -C, 0 ) ^xPJS 

[ 0 0 2 8 ] 40 

«fe9»$LV»^SSa«fC*5V^T,.R 6 a, H, (C,-C 6 ) 7/1/ + /1', (C,-C 6 )-3/ 

* o 7 ;i/ * /!✓ x fi ( c , - c 4 ) 7;l/*uy- (c 3 -c 6 ) j/^D7* + ;i/?ft5 ; f it 
R 6 ' « , H, ( C , - C 6 ) 7 ;U 4=- , ( C 3 - C 8 ) ->^n7^*;k (C s -C, 0 ) *\ 

tdi, c c s - c , o ) 7 y - , ( c , - c 4 ) 7 iv^uy- ( c 3 - c „ ) * p 7 ;i/ 4- 

(C,-C 4 ) 7 ;!/ + U > - ( C 5 - C , o ) 'N-r-Pffi, (C,-C 4 ) T /l« * U > - (C 6 

- C , o ) 7U-/k C C , - C 6 ) 7;b^b>-0 - (C,-C 6 ) 7" ;U 4=- , (C,-C 6 ) 
7;b^U>-C (O) NH- ( C , - C 8 ) 7 )l*)l>. ( C , - C 6 ) 7 7l/+Uy-C (O) 
N [ (C,-C 6 .) 7;l/^/P] 2 , (C,-C 6 ) 7;U+b>-C (O) O - (C,-C 6 ) 7 
)\z2r)V, C (O) O- (C,-C 6 ) 7 7I/^;U, C (O) (C,-C 6 ) 7J\s*Jl>, C ( O) 

( c 3 - c 8 ) y ? D T /I/ /!/ , C (O) NH - (C,-C 6 ) 7 ;v * , C (O) N [ (C 50 
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, - C 6 ) 7 ;l/ * Jl> ] 2> C (O) ( C , - C 6 ) 7 ;l> * U- > - (C 3 -C 8 ) * n 7 J]/ * )V 
, C (O) (C,-C,) T/^l/y- ( C 5 - C , o ) -\ -r P 81 > C (0) (C,-C,) 7 
;U * U V - ( C 6 - C , o ) 7'J-;K'S>t) ; X it , 

ReRtfRj' ^ftStflS^LTl^SNiK^t-ttKfcD,. (C 5 -C 10 ) 'N -r P H 

[ 0 0 2 9 ] 

g^S^DdflL^iliStcfe^T, R 5 t±, H, (C,-C 6 ) 7 ;!/ * )U T' & 0 , 
L T R 6 ' ti, H, (c,-c 6 ) 7;i/4=-;l/, ( C 3 - C 8 ) :> * d 7 ;U ;U , CC 6 -C 10 ) 
7'J-;K ( C 5 - C , o ) nS, (C,-C 4 ) 7/U+U>- (C 3 -C 8 ) ~>^o7;U 

+ (C,-C 4 )7 7l/4-U>-(C 5 -C l0 )'NT-nai, (C,-C,) 7**Uy- ( 10 
c 6 - C , o ) 7U-;k (C,-C 4 ) 7 )V*VZ/-0 - ( C , - C 4 ) 7 ;i/ * ;u > ( c , - c 
4 ) 7;U*U>-C (0) N [ ( C , - C 4 ) 7/l^/H 2 , (C,-C 6 ) 7 * L- > - C ( 
O) NH - (C,-C 6 ) 7 ;U + ;U , C ( 0 ) ( C , - C a ) 7 ;!/ * ;l> , C (O) ( C , - C 6 

) 7;^i/y- ( c 5 - c , o ) AfDSfjt) : x « , 
R 6 stfR 6 ' « , tne^is^LT^sNRffc-iiKjaio, ( c s - c , 0 ) ^ ^ p sr 

[ 0 0 3 0 ] 

R 6 tt , H , (C,-C 6 ) 7/b + ;H'$ 1 '5 < fit 

R 6 ' f± > 20 
H ; 

( c , - c 6 ) 7 ;u * ;u ; 

( c 3 - c 8 ) is t p 7 rt/ + ;i> ; 

( c , - c 4 ) 7 ;b + u ^ - ( C 3 - c 8 ) ^ p 7 ^ 3r /l/ ; 

( C , - C 4 ) 7;l/*U>--0- ( C , - C 4 ) 7 )ls * to ; 

( C , - C 4 ) 7;l/^W - C (O) N [ (C,-C 4 ),7;^;H 2 ; 

( C , - C 4 ) 7;1/*U>-(C 5 -C 10 ) 'xfnS, c c T- , 'Nf Dili, « g & . X 
« 1 @SL< l±f nW±, »*U<ttl~3@, i«H<ttlBXIi2B, (C,- 
C 4 ) 7;l/*/K O (C,-C 4 ) 7/l/*/W ADyyXtt7i-;^5a4ea«i!«tift 

i-es»?n, xti ( c 5 - c , o ) 'Nfns? i @s«sn, c c t» , 7i-/i/xa (c 5 30 

-C 6 ) -\xP«t±, & S & , X « 1 ~ 3 EK npyy, ( C , - C 4 ) 7 ;U * ;U X fi 0 ( 
c,-C4)7yi'*yi/t?ll»*n*;x«, 

(C,-C 4 ) 7 ;b * P > - ( C 6 - C , o ) 7'J-;K il CT, 7 y - ;U ft , & S S!U X 
fiilal€L<«*nw±, WSL<fii~3iHl, nayy, (C,-C 4 ) 7;l/*/l/, 
L<liCH 3 XliC F 3 ; 0 - (C,-C 4 ) T /I/, C N , S 0 2 - N H 2 , S0 2 - (C, 

- C 4 ) 7;l/^;U, 5f$UliSO r CH 3 XliSO r C F 3 ; S0 2 -N = CH-N [ ( 
C , - C 4 ) 7 ;U + ;l/ ] 2 , »IL<tiSO z -N = N- N (CH 3 ) 2 , NH-CO- (C, 

- C 4 ) 7;l/ + ;l/, jflKttN.H-CO-CHjlXttCO-O- ( C , - C 4 ) 7 A/ $r A/ 

zmiLicmtRZ nzm-usm* x « ( c 6 - c , 0 ) tu-ab, & b & 7 x ^ ;k 
llio-7i;;i/xti»l« (c 5 -c 6 ) 'NfDSf, i 0li?n§ ; 40 
c (o) ( c , - c 4 ) 7 ; 

C (O) ( C , - C 4 ) T ji^-uy- ( c s - c , o ) •'n ^ p jh ; 
T* & 0 ; X (i , 

R6RtfR6' it , f ne^S^LT^SNIgf ( C 5 - C 6 ) -nt-pS 

S * 0 J* L » tnti, & B & > X « 1 ~ 3 UK £F £ L < «: 1 El > ( C , - C 4 ) 7;^^X 
«c (o) o ( c , - c 4 ) 7;i/*;i/fl^?n; 

c c T „ ( C , - C 4 ) 7;V + ;l/X(i (C,-C 6 ) 7^*/l/Sl(i> & B & > X « l ~ 3 
El , IftUBli, ADy>T, {ffSL<ti:7rt/*a-eB»*ft*o 
[ 0 0 3 1 ] 
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D 3? a « , t;l/*U S X it 4 - X f - /l- - t! ^ 7 - ;1/ T* S § o 
[ 0 0 3 2 ] 

afcWSL^HflSIBflncfc^T, R 6 te, H, (C,-C 6 ) T ;l» + A- T' £> 9 > f LTR 6 
' , H , ( C , - C B ) T A* A/ . (C 3 -C,) •>^u7;l' + iK*fe5 0 
[ 0 0 3 3 ] 

& B $ cq (0,-05) 7 As * )\> , Xf±»i:L< ( C 3 - C 8 ) * p t ;l/ * ;l/ T 

S^ 0 ^tci!fSL<«, R 6 & t>" R 6 ' {£ H T 5 & „ 
[ 0 0 3 4 ] 10 
— -3<DMMWi&lCl5^T , R f li, #tmii)'3 0|^, t e r t - 7 f- )\> =t i/ ft )\> if- 

[ 0 0 3 5 ] 

, ^aif/K -r v 7 a t? ;l> , 3 - * ^ 2 - ^ ;P — f a tf ;b , 7 * , ^ > 

A* , 3, 3, 3-MJ7;^Dynlfil/, 4, 4, 4-hU7**B7"f X »i « T 
OS : 
[ft 5 ] 




20 



30 



[ 0 0 3 6 ] 
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N R 6 & t>* N R 6 ' A<AfaS«)g|t S SS S © 0»Hi , KTOl: 
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C -ft 8 ] 




V & & a 

[ 0 0 4 0 ] 

MfxsnftiftitfeiJSTXT'j^* ( * ) a , *s & # m m m k & «s -r * fit m * m m 

f So 

[ 0 0 4 1 ] 

«ff*L,<«. R 7 t4> H, nnfy, CN, (C,-C 6 ) O - (C,-C,) 

7 ;!/ * lb , ( C 2 - C 6 ) 7 ;U * x ;!/ , R ' X f4 (C,-C 6 ) 7 ;b * b > - ( C , - C , ) 3/ 
^7;l/*/H'£5„ it)!ifS L<l±« R 7 *4, H, m D y > , CN, (C,-C 4 ) 7 ;b 
0 - (C,-C 4 ) 7 to *)\/+ (C,-C 4 ) r;l"5r-;U, 7i-;k ->?ayatr;l> 
X t4 ( C 5 - C b ) ^TD7'J-;1/T'J§. « t> » i: L < t4 , R 7 «> H > 7 J\s*u y <7 u 
n , ynt, ^f;K x ^ ;l> , ^ h 4 1 , 7 x x ;K ^MJ/K y o 7" n tT ;l> , ^ x x 
/I/ X fct tT x i\, v %> K> , Itlflciiff L<li, R,li, H , 7 A ^ d > ^ap, ;>< ^ ;b X f4 
^ h + > T* 25 S o * 0 ffi gij fC S? £ L < , R 7 tt H T -5 o 
[ 0 0 4 2 ] 

R 8 f4, &?£L<{4, H, Aayyxti (C,-C 4 ) 7^ + /K*fe§ 0 <fc »? £f f: L < t4 
, R 8 {±, H, C 1, F, ;1/Xlixf « & fc? I; L < (4 s R 8 « , H T* £ <!> = 

[ 0 0 4 3 ] 

iff $ L < fi , r 2 f* , h , m n y > x fi ( c , - c 4 ) 7 ;i> * v $> %> „ ft £ L < (4 , R 2 
fi , H X 14 ( C , - C 2 ) 7;l/ + ;I/?*5, J: 0 # £ L < t4 , R 2 14 , H. ^f;bXlixf 
/I/ T* & S „ * & # i: L < f4 , R 2 14 , HfJ?. R 2 (4 , il S3 S L SffiB^^t?^ 

[ 0 0 4 4 ] 

# $ L < tt , n (4 , 1 > 2X(i3t?^So <£ 0 » $ L < (4 , naiXtt2T'$5o « t 
fc? £ L < &4 , nttlT85, 
[ 0 0 4 5 ] 

SSKli- m(4, 2 , 3 X f4 4 T* £> 3 „ J; 0 fc? £ L < f4 , m « , 3ffe5 0 M^S^I 
J% fl& (C 33 1/"" T , m (4 , 1 , 2 , 4 XIJ 5 t'S 5, 
[ 0 0 4 6 ] 

AS « « T , m tt 3 T & 0 , f L T L ii , £ T ©3itMfc3*SaRT, 757 i/^'N + ltyl 
[ft 9 ] 




X f4 , L (4 , 7 ~ S is 5 ym<D 3 itHZte-g;-? Z> <, 
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C it 1 0 ] 




[ 0 0 4 7 ] 
[ 0 0 4 8 ] 

MK, iff £ L lAHSStSttfCfcVT, Lfi, O-^f-U'V, O-x^l^T'St). Xliif 

>M<D 4 tiLlCife-gft & , O - ^ ^ U > , 0-Jfl/yXttOT»5, 
[ 0 0 4 9 ] 

SlR 2 ~Rj(cfe^T, T/U^/UXli U > (i, « fc «k 0 , /% n f y v l HI X it 

f nw±ii^?nf#5c W £ L < ti , T )\> * ;l/ X it T )\/ * V y it , JaDXiirnt*^ 

iK?n*Apy>T i ~3@B&£tt.stf, i iux(i j enw±B«!$ 

ft T fe M < , W fi' ^ ;L/ 7 t a ft f tl T 1 1/\ » S L < (i > ADt"ytt7;KDT-S - 
So «fc 0 L (/> r 7/1/^ 1/ > (4 , AnyyftSnft^. 

[ 0 0 5 0 ] 

SIR,, R 5 > R 6 > R 6 ' , R 7 R Xf R 8 fc *5 V T , Z ;l> ;l/ , 7;l/+b>Xtt->^a7 
;l/ * ;Wi , f ^iCJ: (3 , 1 0 X ^ n J-X ± , OH, OCH 3 , COOH, COOCH 3 , N 
H 2 , N H C H 3 , N ( C H 3 ) 2 , CONHCHjXttCON (CH 3 ) t to e> to & K. iH 1R Z 

[ 0 0 51] 

iftJtVS , B & * <0 & « , »SL<tt, 1, 2, 3 X tt 4 ft <D IH tC & 0 , =k 0 # 
tL<lilX(i2fitfet)> llliJlCioifSLM, SfSKIi, 7 ;b * U > X (4 * 
D7A + ;l/llBSjJti4i ( \ iOjifSKIi, 7 r ;l/ + ;l/> 7 ;V ^ U > X li -> ^ o 7 ^ ^ ;V 
«B&£ft&t^ 0 £?&L<fi, R„, R 5 , R 7 Rt>* R 8 tC 43lt S + T/l^-\y>Xlt 
i/ 5 d 7y^;WifIJn*l\ Mfc 5*«»IK«^T, R 4 , R 5 , R 6 , R 7 &tfR 8 

[ 0 0 5 2 ] 

L^*JS1«K13^T, 5* ( I ) Xti ( I * ) ©fb£-HJK:^*ftSiox 

B*nw±oxiiiToitt, 5 ^ {c sfe tc, ± ib v m 3£ * n /■= a © „ e « <o , » * l ^ 
. i5»$u>, gKiiit^SL^SM, xt4^coaco^»&z>*±teT' ! if^^n/c« : 

, *feBflO±MT'^Scfc^^« : *LV^L<^4«t^(f*Lv^ic^*St>"/X^4#^^nfcicI» 

xt4 c r • ) oft^*otTosftait», &tf e*oj±-iit»o3ifl:atti*os^Kj, & 

[ 0 0 5 3 ] 

±iefcffij^$ nfcB^stc *5i>T, r*-j «, B»so*s#^*iti»u, mx-is 
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C it 1 1 ] 



C ft 1 2 ] 




10 



20 



[ 0 0 5 4 ] 



Rati, *Jg, Auy^Xii (C,-C 6 ) 7 >l> * ;l/ T* & 0 



R 3 ti 
& 0 ; 

R 4 ti . 

R 5 ti ■ 
- C 10 ) 



H 



^ a y > , (c,-c,) 7;^u>-r 



0 - R 



X N H R 



, o ) 7 V - A, 
d 3B T * 9 ; 

^ U > - R ' 
* U > - 0 - R ' 
- C ( O ) N H 2 > 
C (O ) N 
R ' ] z , C ( O ) 
) 



H, /Mny^Xti (C,-C 4 ) T;l*>lT°$>9 
H , ( C , — C 6 ) 7 ;!/ ^ ;l/ , ad^^, CN, 
' U - , N H - ( C 6 - C , o ) 7'J-*, ( C 
( C s - C , o ) 'Nf DlXli (C,-C 6 ) 



( C , - C 6 ) T jWt -Jl. 



( C 



,-c f ) 7 )\> * U y - ( c 6 - c 

7 ;l/ + \s > - ( C 5 - C , o ) 'Nf 



ti, g^fcjijifc, H, R 



( C 



c B ) 7 ;u 3=- u > - o - 



( c , - c 
( c , - c 



(C,-C,) 7*+l/>-CH 
( C , - C 6 ) 7 J]/ * V > - C 

[ ( c , - c 4 ) 7 A/*iV\ z , 



[ R 



7* ;l/ ^ ;P , 
7 ))/ * Jl , 



(C,-C 6 ) 



( C 



C .) 



7^ 
7 A< 



( C , - C 6 ) 7 )]/ *r U > 
( O ) N H - R ' , ( C , - C 6 ) 7 A> * 
( C , - C 6 ) 7 71/ * U > - C (O) N [ 



0 - ( C 



C B ) 



7" yl/ * ;U , C ( O ) (C,-C,) 7^*^, C(0 
( C 3 - C 8 ) * n 7 A> * A/ , C (O) (C 5 -C 10 ) 'Nf OS, C (O) NH - (C, 
C 6 ) 7 )V*A-, C ( O ) N [ ( C , - C 6 ) 7 )\> * A< ] 2 , C ( O ) (C,-C 6 ) 7 ;U * 



'Nf a 



(C,- C 8 ) 
B, C (O) 



> t> a 7 + /I/ , C (.0) (C,-C 6 ) 7;l«*b>- (C 5 -C I0 ) 



( C , - C 6 ) 7 71/ + U > - C C 6 - C , o ) 7 V — fr-V&Q 



Xti, 
'Nf n«I 



R 6 RtfR 6 ' ti, Z ft <b LT ^ % N fc? t -1%lc%: 9 , ( C 5 - C 6 ) 

R 7 ti, h, /Nay^, cn, (c,-c,) 7;v*/i/, o - (c,-c 6 ) 7;i^;p, ( 

C 2 - C 6 ) 7 ;u y - /l/ X ti R ' T & 0 ; 
R 8 ti, H, Auyyxii (C.-C.) 7 ;b * /U T* & 9 ; 



8 

m ti , 2 

n ti , 1 

L ti , O 



3 Xtt 4 T* £> 0 ; 

2 X ti 3 T' & 0 ; fit 

O-^f l/>XtiO-xf 



30 



40 



50 
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[ 0 0 5 5 ] 

L^nmrnmit. ^ ci) <Dit-&v>ix& o x s cct*. 

R 2 H, HXtt (C,-C 4 ) 7;1/ + /K'fet) ; 

R 3 fi> H, ADf>XttNHR' ' (CCf, R' ' tt±85T5£«Lfcil»)T*S) 

T£D ; 

R 4 li , H , /> n y > X ( C , - C 4 ) 7/l/*;l/?$9 ; 

R s «:, H, (C,-C 6 ) 7* 4=- /U , Mny>, (C 2 -C 4 ) 7 ;l/ -5r - ;U , (C 6 -C, 0 
) 7'J-A, ( C , - C , ) 7 ;l> * U > - ( C 8 - C , o ) 7 >J — >!/ X tt ( C 5 - C , 0 ) 'N -r P 
» T * »3 : 10 

R 6 Rt>*R 6 ' t±, 5 ^IC n ±L IC / H s (Cj-C 8 ) > * n 7 ;U * ;!/ , (C,-C 8 ) 7 ;b 
* /I/ , ( C , - C 6 ) 7 )\s*UZs - 0 - ( C , - C B ) 7 IV * x ( C , - C 3 ) 7 ;U ^ V - 
R' , C (0) - (C,-C 6 ) 7 /l< * ;b , C (0) ( C 3 - C „ ) i/ 9 n 7 )\> 4- 71/ , C (O 
) - C C s - C , o ) 'sfol, C (O) (C,-C 6 ) ( C 3 - C 8 ) ? P 7 

;i/ * ;i/ , c (o) ( c , - c 6 ) 7/^i/>- (c,-c„) ^ p «? x « c (o) ( c , - 

C 6 ) 7 JU*U> - ( C 6 - C , o ) 7 V - ;UT3b0 ; 

R 7 (i, H, >\ufy^ CN, (C,-C 6 ) 7^* /I/, O (C,-C 6 ) 7;l*A', (C 2 

- C 6 ) 7 ;b y — jl X it R ' X & K> : 

Rjtt, h, nny>xa (c,-c 6 ) 7;^;i'T?feD ; 

m « , 2 , 3 X (i 4 t S O ; 20 
n ti „ 1 , 2Xtt3ti5D ; f IT 
LiiOt'^S ; 

£ tilL "J? £> £ 0 
[ 0 0 5 6 ] 

ftK&s L^nmmuit, is. ( i ) <o{t&wiT'&-2T , c c x , 

R 2 , H , ( C , - C 4 ) 7 >V * )V X * <0 ; 

R 3 H: , NH - ( C 5 - C 6 ) 'N ^ P 7 y-;bX t± N H-7i^;l/fi t) : 

R 4 tt , H , ADy>Xtt ( C , - C 4 ) 7^*;K'*0 ; 

R 5 li, H > (C,-C,) 7/l/*;K Any>, ( C , - C A ) 7 ;V T =■ ;U , (C 6 -C 30 
10 ) 7'J-;l/, (C, -c 2 ) (c 6 -c l0 ) 7'J-;l/X« (c 5 -c 6 ) 'xfp 

7" 'J - ;p t? $> 0 : 

R 6 ii, H , ( C 3 - C 6 ) ->^n7;^;l/Xa ( C , - C 4 ) 7 Jl * i\> X £ *) ; 

R 6 ' fi , h , ( c 3 - c 8 ) 2/^7/^;!-, ( c , - c 8 ) 7 ;b * ;i/ , ( c , - c , ) 7 
;]/ * U >• - R ' , C (O) O - ( C , - C 6 ) 7 C (O) ( C , - C 6 ) 7 ;U 4- ;U , 

C (O) (C 3 -C 6 ) -> * p 7;U*/l/, c (O) (C s -C 6 ) 'NfaS, c (O) (C, 

- C 3 ) 7 - ( C 3 - C 6 ) J'^ar***, C (O) ( C , - C 3 ) 7 ;P + u > - 
( C 5 - C 6 ) AfoSXUC (O) ( C , - .C 3 ) 7;U+^>7x-;l/Tfe0 : 

R 7 «: , H, ADfy ( CNs ( C , - C 4 ) 7 fr* )\s , O ( C , - C 4 ) 7 ;U * ;K ( c , 

- C 4 ) 7 ;1/ T =- ))/ , 7 3.=-)l>, > t> a 7 p tT ;b , (C 5 -C 6 ) 'Nf a7'J-;H'$t) ; 40 
R 8 tt, H, Apyyxii (C,-C«) 7 ;l/ * X & 0 : 

m tt 3 T* S t) ; 
nlilffet) ;fLT 
L li O T'£ 5 ; 

[ 0 0 5 7 ] 

1 5) 1- [4 - (7-^PD-l-jJ-^V-l. 2-^tKP--i'V^yU>'-6-'i' 

- is t> a is ill -t:^i;yy-4-*^3f!yS75 h ; 

1 6) 7-^PP-6 - (4-^ l J'>'y - 1 - Y;l/-->^Q^+i'/l'^ + v') - 2 H - 50 



(32) 
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1 7) 7-^pp-6 - ( 4 - ;l/ * V y - 4 - ;l/ - ^ p 's * ;!/ * * ) — 2 H — 

>r s v >- i - 4- > ; 

19) 7-^pp-6- (4-eaU^>-i-^;l/-^^p^\4 : ->';l/^-^>') - 2H- 

21) 7-^pd-6 - [4 - (4-^^^-e^^>> % y-i--r;u) - i7 u *\ * S/ )]/ 

* * f ] - 2H-^y*/«J>-l-t>; 

23) [4 - pn-^y + yy y-6-^;U 

4 1 ^ ) - c i s-S/^P^^S/;l/Z^y] -g^x^-^xx-x-zU; 

2 4) [4-(7-*PP-i-3j-*y-i f 2-> ? HKn-^v^yuy-6-^;Vt 
^ ) - c i s — zs5v\$-is)\/7^S] _ ; 

2 7) 7-^^-;b-6 - (4-KDUy>- 1 - ^;l/-J/*P^*J/;l/t*^) - 2 H - 

^y + yj>-i-ty ; 

2 8) N - [4 - 1 - t*V - 1 , 2 - y H FP-^V + y 'J > - 
jlsX^Fi/) - t r a n s - i/ 5 u 'N J/ ;l> ] - 3 - li^U S^V - 4 -^f;l/-^D t*>7 

5 F ; 

29) N - [4 - ( 7 - * 71/ - 1 - * * V - 1 . FP-^y + y'Jy-6-^ 
;U ^- 4 1 ) - t rans-v'^P^N+S/;l/] - 2- hf^U v\> — 4— Y;!/— T-fehT'^ F 

30) N - [4 - (7-^PP-l-^^V-l, 2-^tFp-^y + yjy-6-^ 

- c i s - i/ 9 n *\ ] - 3- tf^Uv ? >-4-^;l/-^ , Plf^->7 T ^F 

3 1) N — [4 - l. 2-->'tHD-^fy^/'uy-6-^ 
;l/^-^~>) - c i s-->^d^\^->;U] - 2- t!^U>'>-4-^;l/-7th75 K ; 

4 3) 6 - ( (IS. 3S) - 3- 7' = y->'^a^y^;l/^-^i>) - 2 H-^.V + Z U 

> - 1 - 5t > ; 

44) 6 - ( (IS, 3 S) - 3- T = y-i/^n^>^;l/^-^iy) -7-^OP-2H 

-^y + yj>-i-ty; 

4 5) 6 - ( (IS, 3R) - 3 - 7 5y-->i'a^>^yV)j-*i') - 2H--fV*/'J 

> - l - * y ; 

46) 6 - ( (1 S, 3R) - 3- 75y-->^D^yf;l/^^» -7-^an-2H 

- -c v * y y > - i - * > ; 

4 7) 6 - ( (c i s-4-TS.y-->^U^\-f^;U^^-iy) - 7 - -2H — -f V 

4 8) 7-^DD-6 - (c i s-4-7S/-->i'P'\7f;l/t+>') - 

J v y - l - * y : 

o^;l/-yA^e,?4iz:fc^^^n^^ (I) ®{fc^»:gL<tt« ( I ' ) <D<fc£-«K 
[ 0 0 5 8 ] 

49) 6 - (c i s-4-75;-->^D'N7f;^^-» - 2 + 7 ij > - 1 - 

y ; 

5 4) 6 - (3-7z.S-~y?n7h3r~y) - 7 - ? P P - 2 H ->f V 'J >- 1 

> ; 

5 5) c i s-6 - (3-75;-->^P7f;Mh + j/) -7-*na-2H - -T V * 

y y y - l - * y ; 

56) t rans-6 - ( 3 - 7 5 Z - ->^ n7f F + - 7- ^DD-2H--l' 
v*/"J>-i-4->; 

62) 6 - (5-75/->/^Pt^fyHt>') - 7- ^DP-2H--ry + yy>- 

i - * y ; 
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6 5) 5 - (l -^>-;;l/t*'>-7-i'nn-'fv*/'^-6-^;^*>') - l - 
66) 6 - (5-T=.y-5-?U\Z)\,-*/>;u*t=f-)\'*3ris') -7-^PP-2H- 

-fv + yijy - i - > ; 

6 8) 6 - (5-'Oi/*;l/-7iy-5-^Di;;l/-->^D-t^f;l'^*->) - 7 - £ 

6 9) 7-^pp-6- (5-if;l/7 5/ -5-7'nli;l/-i/^n^ff;K4 : '» - 
2H-i , v + / | J>-i-^>; 

70) 7-^DP-6 - (c i s - 3- ^V^Plf;l/75/-i/^D7h + '» - 2 H - 

7 1) 6 - (3-c i s - ^y->';l/7;y-->^7h + >') - 7- *DP-2H-^y 
72) 6 - (3-t r a n s -^>^;l/7 = y- ->i/n^h+-/) -7-^PP-2H- 

-fy+/y> - i - ^-y ; 

7 3) 7-^pp-6- (3-c i s - -yXy-yil/7S / -y i?n7 F + - 2 H - 1* 

y + yijy-i-ty; 

7 4) 7-^PP-6- (3-t rans-v , ^yv ! ;b7'5y-^^p-/h^->) - 2H 
-•< V*/U > - 1 - * y ; Xli 

7 5) 7-^PP-6 - (3-t rans-^X^UTSy-i/^PT'h^v'.) - 2H- 

^y+yjy-i-^y ; .20 
<D-!fjl-7fr zniLlcMIRZ tiZiZ (I) ©{b^ML<y:i<: ( I ) - ©{fc^HK Xti^ 

nec7Djii*siSf*sa : /x{i ; enp.©*^w^ffiF§:?ni.^(ci8-r§ ( # «s © & , {b 

[ 0 0 5 9 ] 

*f£W©^fr&3^J^^{cfctt£fcffl«tfC, * « W! {b 1* © , tif-te. L v , <£ 9 # £ L 

W±©Xtt±T©Stt* ±IE"l? l ftJ£3FftfcttjK©&?i:Li,^ it)»SLl\ itJflU^ 
JE * , XlifOSitCt^ti^^n, &tf±KTW5£<*ftfcft«©loXtt^<ofr© 

[»W%*«|-*-«/fci6<0«![B] 30 
C 0 0 6 0 ] 

y^yij yoii/^-ya, 1 u p a c © M m ic m -3 ^ x # £ ft 3 . 
[ f b 1 3 ] 




[ 0 0 61] 40 

r is ( i ) x u ( 1 ) (Dit&vnj t ^ r>, ± x © m r it , cn«K> ± t* ib m l tz c 
i) x a ( 1 ) © it -a- % , Rtf^netom^WKifSsnsia, stf/x «'* neos 

$ "g- $ ft 5 „ 
[ 0 0 6 2 ] 

3(1) X(± ( I ' ) Oft^-^ICD^^WfCB^S^ftS^ti, Remington©Pharoiaceutica 
1 Sciences (17th edition, page 1418 (1985)) IE « £ ft T «^ * W « R *R « © If 3* © 
i?:l«f 5. WW, ffc¥W£:£tt&tf}g»l4©*K:, m\±mic t o t fcfc , i: 0 ft , 

, fcSfttt, 7v;l/B», nn^i, 'Jyil, SSI^Jf^X^^yl, 50 
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* jk » £ , 'jvii, he m tt . f^stg, fimm, v u -< > K £ , 7 

ifHt\ iZ:f*g14f*Sr$A,T', i&OiESctfRjftS&jS (I) x « ( I ' ) © {b ^ 6 © 

**WK>fS;£ns«©«ifi«, f hgfti^oTJSt-fTbn^o s ( i ) © f t c± , 

7k 6£ f 1 h, tT * - # * — h , T Jl/^i h RZfT > * — T % £ (Dm&feM 

9 J±i&*Bl&L > xaS«Sl, i^tf h 'J /I'-Xa hV if ^75>, x ? 7 — ;U 
75>, •>"i?;-;l'7 5ygL<lihU?/-^7r/', h P * # — , X «: ^ © 

i) x tt ( i ) ofb^w^*aea*w-r*i»*, £ * m ft An « « , $ , & & r* m 

ItSCtiii't'tS. *fg^©{b^-i(%cD^#Wfi:f i F^Sni)iifJi^:l#Ao«tLT{±, % 

i , * ft * * is . u > » , 5His.c;M^if©»^i©^, Rzfmz-tfmm 

, ^ > -tr > X * > S§ . S1S1, Jxvi, x*>x /I/ 7?;H, y^n^l 
, 3-;n, -ftf*yi, ?L » > ^ ^ h £ * y g$ , v p -< y & , y > cJ » , * * y 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

*W«B»Tffiffl«h5ffllB r^a^^^ftil4R#^j j* , # #g BJ? <D 5£ (I) Xti (I' 
) 0.ft^»041i|s»lclFSSn4eitOR**, 0>J;L{£ h- <0 J: -5 & nf ¥L SUc *S L 7c 
SCI) Xtt CI') ©ft-&^X{i^<D?S14ftf»*!!J£ (MfcXHIBJSfc) ffi5fi£-T 

[ 0 0 6 5 ] 

tif W «8 nfc 14 S§ # 1* L T it , #>Jx.tfH. Okada et al., Chem. Pharm. Bull. 1994, 
42, 57-61fClSfl«*ftT<^* «fc S-*, *MiC(t&ft«/o K5 7 ^fe§$n5, ^ © « 

* 7 p F 7 y 9 (i > i*rttf*aiflOft*»GftiSfti4, C 4a g <0 7 p K =7 y ^ « , 
tngAStt'TS^Tt', f574<Tt)6^. 30 
[ 0 0 6 6 ] 

*ft&©3l{*Rte{*©JB!!8fc:*5-tt3, S CI) 3Z. t± C I ) © ft 1% fc H L 

[ 0 0 6 7 ] 

* « W © ft £■ % tt , $ fc , i^O^gOlBtt, ffU A IN H 14 , m & 14 © £ jg © m t L 

r#i£Lff^o *KW<Dfa&yn<r>±T <o$B<o&m&, *&m<nm®.<D®.mfo\cm\, , * 

[ 0 0 6 8 ] 

£ X ti B & » , CI) X ti CI' ) <Oft£«Brtfc:ilH]«J:Sitt*lf£, ^ n £ fct , 40 
[ 0 0 6 9 ] 

ffli (C,-C 2 ) 7;V + *, ( C , - C 4 )' : T)\s2r)V, (c,-c 6 ) 7;^;K (C,- 

c g ) 7;i/ + ;i/, Rtff neewi£i-.5 7/i/*i/yi»ia, an*, eh^, mtftttxiift- 

SS«T'$i-3t tS< , f LT!, 2, 3, 4, 5, 6, 7Xt±8ffflO^^Jl^^r, ^ n 

; enw-r?>^ft7j<^^Si:LT^M^a)i?^n§o ^ co d t « . $ & „ 7 ^ * ;p s # © 

loiili: Lti?at§f ^, mz-&7 jl>3*ism ( O - 7 ;U * ;l/ ) , s - 7 ;U * ;U X 
« - O C C , - C 6 ) 7/l' + V>-0-> 7 /I/ 3 + i/ * ;l/ # x ;U g X ti 7 U — >\> 7 /V * Jl> S 
©Ji^-tct^T^S^o 7;b + ;l/»co0iJi:LT«, ^f;U, xf;i/, 7d^;K 7fyl/, 
^>f ^Xii^* ; ^TOi:nt>©lcD n -ltt<* : ■< V^Ptf/K V7f ;K l 50 



(35) 
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-^f ;b7f ;K -fv^>f ;k * * ^ y =f- ;l> , 2, 2 - V * A/ ? =f- A/ , 2 - *=f- A/*\ ■ 
y=f-A/, /K s e c-7f;K t e r t - 7 ^ A/ X « t 

e r t - y^^§„ T/l' + AXttJ^+bylli, # {c ftfi CO |B ^ & |5g 0 , i m 

Xtt*ti«±Anyyft?nTtfi<, <5>J * Wf 7 ;l/ * ;U S « 7 -y #g ft s #J x. f±" ^ ;l/ 7 ^ * 
njt^nitS^o ^ o y > ft 7 /I/ * ;1/ © 0U i: L T tt , C FjSO'C H ; C F 3> OCF 3 , 
SCFjXtt-O - (CF 8 ) r 0-ii*5, ' 
[ 0 0 7 0 ] 

T jV *r — As t LTli, 0U x. fcf tf — i\> , 1 - yn^-;K 2 - y* o ^ - /I/ ( = 7'J;H , 

2 - 7 t- - /U , 3 - 7f-;K 2-y^/U-2-77^/K 3 - 2 -7f^;k 
S-'N + t-^XIi 1 , 3-^>?^l^;l/tfS5 0 10 
[ 0 0 71] 

7/l/*z;|/fc LTtt, Wilixfi/I/, 1 -7* n kf ■=./!/, — ;l/( = ^py<;U 

^^) Xli2 - n;l/A<S5 0 
[ 0 0 7 2 ] 

MP^yti, 7/1/* d, ypp, 7n€X(i3 - 
[ 0 0 7 3 ] 

( C 3 - C 8 ) J/ * p 7 A/ * 71/ S it , ->^n^n t?;K ^^n^fiK y y a ^ y =f- jv , 
y * P 'N * y ;l/ X « -> * P * * ^ /I/ £ if <0 , 3, 4, 5, 6, 7Xte8«cD«lKig/jjf^;& 
fitS^^nz/^/Uffet)- * ft U S ■ ft £ ft T ^ T t J; < , Stf/XlifUSv' 
^n^>x^.;l'X(ii>'^P'N^-fe^;l/£Dc}:d(ci3Z.«2ficD-a^-g- ( ^ IS *q y y p 7 20 

[ 0 0 7 4 ] 

( c 6 - c , o ) 7 v- a> mm* nmmm, xat^L/c, Jt,%< (fistft:2o«o^ 

SflE«*^€f«I3&, <?IJ x. 7 i - ;1/ , 7 7 /U , If 7 x — /U , f h?'tFBt7f*, a 
-X«/!-fF7n>-, ^>^^^-X(ii'>^>l*>-i';l/S^«*-r^c W £ L 
V (C 6 -C,„) TV-frmi*. 7 x. -;IT* 3b % o 
[ 0 0 7 5 ] 

c c s - c , 0 ) ^t- nst»f±, i raxa zmntvmmm? *>k i axu *ftix±®'N 

foS?, fllttf], 23Ui3{0<£>Sfm^ lXfi2fficoiE^S^, 1 X 2 <B <D fift ft 

H ^ XttS4ofc^xaISC^©|I^HtTB#»*.e ) ft»S, ¥ JS X It * * Rfc f % 30 

0 ^ v- P m $ S fi , ^^^SfiiKcte^Tt, 0IJ x. fcf 1 - ft£ % 2 - HL , 3 - fit , 4 - fii , 

6- (4, 7 -VLX.lt 8 -GUCIS^T *>1&$Ti!m , V3b& a (C 5 -C 10 )^t-p^ 

(i) [ = ^fD7'j-;n] x it (2) ggfqs, x « (3) nmm/mia ■ 

[ 0 0 7 6 ] 

( C g - C , o ) nSIt LTti, 7 * ij j; - /l, , T'/f-A, ^ y V* -Y 5 

y y ;u , ^> , /7>J;K ^y/^^^u^/i/, < y y ^ x =. A/ , ^vv*^-*7x^;l/, ^ 
y y * 4=- -9- y y >u , <-< y y =?- 7 y y ^ , y y h y 7 y y ii> , ^ y y -r h 5 y u ;p > ^ > 
v^v^^tyi;;K ^ y y ^ y =f- 7 y u ;u , *;p;v/ij;k 4 a h - 1> tv ^ y y ;i/ , * 

;l/ # y - ;b , 7 7 ^ % ^ti/'J-;!/, *7 'J-;k 4 H - =F- y y =. ;!/ ; */ + t'Jii 40 

^7^y~y^.;l/, >dy;;K ^p^zi/i/ % ^a^y-2-*y-i';i/, ->yyy^.;i/ 
, 7* * t K P * y 'J — ;l/ , 2 H . 6 H - 1 . 5 , 2 - V f- 7 — , v 7 t F n 7 o [ 2 . 

3 - b ] -rF7tFD77^, 7'J;K 75f-;K * t * /!/ *y — ;U , * ^ ^ ^ -y 

- )\s , -c = ^ y y n ;i/ , -r ~ ^ y y ^ ;u , < = ^ y y jv , i h - y ^ y y ;p , -r > k 
'J-;K -f y k y -y - ;u , ^ >ku;k 3,h--{>f | J/k -< y ^ y y y -5 - , y ^ 

p v ;l/ , -TV^y^'/iJyk -< V-T > K'J - -f V <4 y K U tl , W y + y 'J - ;U C * 

> )/ *f s. & y v A/) , v 7 '/ y ;K -ryt + D-'/u*, /i/ * y - ^ , t7fjf = 
* y ^ t k p f y * y y - /p , * + 7 y y ;u , 1.2, 3-t + * , ;7 , /y*, 

1 . 2 , 4 - * * -y- -y 7 y y a* . 1 . 2 , 5-**d";7 , /!)a 1 1 , 3 . 4 - * + -y y 
7'/y*, *^-y y y y*-;i/, t*u-yuy;;k sfr/t, yxy- so 
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1/ Y V V - )V , 7x^->hD'J~;l/, 7 x V — 71/ , 7 x 7 7" S> - )V , 7i/+D - f Y 

- 71/ , 7i/ + ^->'z;l/ 1 7?7-^-;K tf ^ 7 S> ^ 71/ , V^ViS — Jl, 7DIJ-A, y 
x U - 71/ , 7 s U — 71/ , tf =7 =. 71/ , tf ^ i/ - ;b , tf -7 V* U ^ — 71/ , tf 7 V" U - ;U , tf 7 7 
'J ;P , tf y ? *J =. jV , tf V F - 71/ , tf >J F * * V" - 71/ , tf y F -T = ^ V - ;U ; tf U F 

7 V — 7l/, \ZVi? — jl>, tfys?7l/, tfU-iz-yl/, Ifp U tf p y - 7I/ , 2 H — tf 

p y 71/ , tf p y 71/ , f- h =7 t F p 7 =y — )\> , f F5t Hn^y + yijz;!/, f F 7 t H p 
* y y - 71/ , 6 H - 1 , 2 . 5 - 7 ^ 3; =. 71/ , ^ 7 V y ;l/ , 1 , 2 , 3 - 7 V 7 V V 
71/ , 1 . 2 , 4 -^7^77^1/, 1 , 2 , 5 - 7- 7 'J 7 V V )\> , 1 , 3 , 4 - f- 7 *J 7 
V y 71/ , x — 71/ , h'J7 7'J;K -r h 7 U 71/ & + -9- > r- - 71/ # if 6 ft 5 „ tf V 5> 
7Mi, 2-. 3 -Rtf 4 - tf "J i?;K0i>fft* fe Stift-T «o fl^/Ki, 2-f-xx;U& 10 
3 - f 7 'J 71/ tt , 2-St>"3-7y7l/COM^^r.«i*-r^o 3: 

, ^*n*t>©fc(ictie»o<b^Wo»*£:r«N-*^'>F*|:, WAii 1 - **j/ - z 

- , 3 - X it 4 - k? "J 71/ 25 5 „ 
[ 0 0 7 7 ] 

(C 5 -C 10 ) 'NfaISIlcfett5B»tt> £^Ti^SJ05JRJR : FXfcJ:SJR« : F±"eS 
[ 0 0 7 8 ] 

(C 5 -C )0 ) 'Nf nlSIoifl U !/> fi . M'yV — 71/ , tf'Jv ? 7U, tf U = - 71/ , 

tf 7 v* y 7i/ , t 7i/ * y - 7i/ , tf p y ^ - ji , tf <^ ^ ^ 7i/ , tf ^ y — 7i/ , ^ — 71/ , ^ 

y V" 7 'J 71/ , +7'J-;K f h^'/iJ^atf h'J77'J/l/T»8, » * L ^ ( c 5 - c , o 20 

) /\foisi(i, c c 5 - c 6 ) ^^pigs 

[ 0 0 7 9 ] 

(C 6 -C 10 ) T-y-71/Rtf (C 5 -C 10 ) /sfniSli, 888$, X fi If fill <D S2 *E tf 
fcf>IB»K AP^y, OH, N0 2 , N 3 , CN, C (O) - (C,-C 6 ) 7 71/ + 71/ , C ( 
O) - (C,-C 6 ) 7>J-7K COOH, COO (C,-C 6 ) 7 71/ + 71/ , CONH 2 , C 
ONH ( C , - C 6 ) 7 71/ + 71/ , CON [ ( C , - C 6 ) 7 71/ + 71/ ] 2 , ( C 3 - C 8 ) *> * P 
T7L/ + 7b, ( C , - C 6 ) Z 7U + 71/ , (C,-C 6 ) (C,-C 6 )7 7l/4 : - 

l/>-NH z , (C,-C 8 ) 7 7l/+U>-N,H (C,-C 6 ) 7 7U + 71/, (C,-C 6 ) 7 71/ 
^L/>-N [ ( C , - C 6 ) T7l/^7U] 2 , . ( C 2 - C 6 ) T71/-7-X71/, ( C 2 - C 6 ) 7 7b * 
^7K O - (C,-C,) 7>l3rJl, O-C (O) - (C,-C 6 ) 7 7l/^7l/> POjH 2l S 30 
0 3 H, S0 2 -NH 2> S0 2 NH (C,-C 6 ) 7 71/^71/, S0 2 N [ (C,-C 6 ) 7 7l/^ 
71/] 2 , S - ( C , - C 6 ) 7 71/ * 71/ ; SO - ( C , - C 6 ) 7 71/ * 71/ , S0 2 - (C,-C 6 ) 
T 71/ + 71/ , S0 2 -N=CH-N [ ( C , - C « ) 7 71/ 71/] 2 , C (NH) (NH 2 ) , N 
H 2 , NH - ( C , - C 6 ) 7 71/ * 71/ „ N [ ( C , - C 6 ) 7* 71/ + 71/ ] 2 , NH-C (O) - ( 
C,-C 6 ) 7 71/ + 7I/. NH-C (O) O - (C,-C 6 ) 7 71/^71/, NH-S0 2 - (C,- 
C 6 ) 7 71/^71/, NH-S0 2 - (C 6 -C 10 ) 7'J-7l/, NH-S0 2 - (C 5 -C I0 ) 'N 
7- am, N ( C , - C 6 ) 7 Jl> df 7U - C (O) - (C,-C 6 ) 7 71/ * 71/ , N ( C , - C 6 ) T 
71/ + 71/ - C (O) O - ( C , - C s ) 7 71/ + 71/, N ( C , - C 6 ) 7 71/ + 71/ - C (O) - NH 

- ( C , - C 6 ) 7 71/ * 71/ ] , ( C 6 - C , o ) 7" 'J - 71/ , (C' 1 -C 6 )7 7l/+L/>-(C 6 - 

C , o ) 7 'J - 71/ , O - ( C 6 - C , o ) 7'J-*, O - ( C , - C 6 ) 7 7l/+U>- (C 5 -C 40 

, o ) 7y-7K c c s - c , o ) 'n 7- p m , c c , - c 6 ) 7 7i/+i/>- c c 5 - c , 0 ) ^^p 

BS , O - ( C , - C 6 ) 7 71/ + y - ( C 5 - C , o ) /N^Pg!^e.?4ir(cS«?n€.»31^: 
ST, 1 @Xttf tiKi> W$L<&l~3[ilBJ&2n, CCT*, ( C 6 - C , „ ) 7 'J — 
71/ Xfct (C 5 -C 10 ) 'N-rP^a, /Npy^, OH, N0 2 , CN, O (C,-C 6 ) 7 7U + 
71/ , ( C , - C 6 ) 7 71/^71/, NH 2 , NH ( C , - C 6 ) T7l/ + 7l/, N [ (C,-C 6 ) 7 ;V 
+ 71/] 2 , S0 2 CH 3 , COOH, C (O) O - ( C , - C 6 ) 7'7l/ + 7l/, CONH 2 , (C 
i - C 6 ) 7 71/+UV-0 - ( C , - C 6 ) 7 7U + /1/, (C,-C 6 ) 7 7l/+Uy-0 - ( C 6 

- C , o ) 7 y - 71/ , O - (C,-C 6 ) 7;;l/+Uy- ( c 6 - c , o ) 7 T y-7i/^6ffliz:tc^ 

«*nsi-pi~3@i»*nTfei< ; xitcc-p ( c 6 - c , o ) Ty-7i/«, o - ( 
c,-c 4 ) 7 7i/+uy-oST', RgLTiisjti, ^ntc^y, »3Ris ; ?^iBft'r*« so 
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t-S%lctj: 0 5 ~ 8 mmttBlR-? 2> o ( C 6 - C , o ) 7. V — JlR t>* (C 5 -C 10 ) ^ 

n& < 

[ 0 0 8 0 ] 

(C,-C„) 7'J-^acMt«»$L^i»Ii: LTtt, (C,-C 4 ) 7 O 

- ( C , - C 4 ) 7 ;l/ * ;1/ , O - 7 x x A,, 7x^;k C (O) O - ( C , - C , ) 

s C (O) OH..C (O) - ( C , - C 4 ) 7 )l> * )\> , a y ^ , NO,, S O 2 N H 2 , C 
Ns S0 2 - ( C , - C 4 ) 7 ;U + /!/ , S0 2 N = CH-N [ (C,-C 6 ) 7 ;U * ;U ] 2 , N 
H-S0 2 - ( C , - C 4 ) 7;U^;U, NH 2 , NHC (O) ( C , - C 4 ) 7 * ;U . (C 3 
-C 8 ) f*D7**A, (C,-C 4 ) 7;^;l/-OH, C (O) N [ (C,-C 4 ) 7 ;b 10 
+ ;H 2 , CONH ( C , - C 6 ) 7 ;l/ 4- /I/ , C (O) N H 2 , N [ ( C , - C 4 ) T Jl^-JV] 
2 > (C,-C 4 ) 7;U+1^>- ( C 6 - C , o ) 7 U - /!/ 1* & 0 , C C T* , (C 6 -C 10 ) 7 
U - y W4 , MIC 1-3 0, j£ L < t4 1 9, ( C , - C 4 ) 7 /I/ + ( C , - C 4 ) 7 ;U * 

U > - O - ( C , - C 6 ) 7^4=-^, ( C 6 - C , o ) 7'J-;K O (C,-C 6 ) 7 rt> * ;I/ ( 
C 6 -C 10 ) 7U-;l/TSiS<TTfeS<, XfiO- (C,-C,) 7;P+ U > - OITK 

8*Sa*«fiR-r*. (C 6 -C 10 ) 7V-;HcJtt5<t t)» i iv^l^ia, ,n n y~ y , 
CN, 7 x - /U , 0-7x^;U;NH-C (O) - ( C , - C 4 ) T Jl* JU, IflCN H-C 
■CO) - CH 3 ; C (O) - ( C , - C 4 ) 7 A> * ll> , #ICC (O) - CH 3 ; C (O) - O 
( C , - C 4 ) 7/l/^;l/, f#tcc (O) - OCH 3 ; ( C , - C 4 ) 7 71/ * ;!/ , »[:CH 3 X«. 20 

cf 3 ;o - (c,-c 4 ) 7 ;i/ * ;i/ , lt(co-c h 3 ; so 2 -nh 2 , so 2 - ( c , - c 4 

) T t(CS 0 2 -CH 3 gL<ttS 0 2 -C F 3 ; XtiS 0 2 N = CH-N [ ( C , - 

C 4 ) 7 )\> * )]/ ] 2 , fHCS0 2 N = CH-N ( C H 3 ) z T? » 5 „ 
[ 0 0 8 1 ] 

T?S0, 3-ffiStf4-ffitf»SL^ 0 7i-;H*'2«B||!1I*I5*$ 1 *h5tt 
, 2. 3 -{ft, 2, 4 -fi> 2, 5 -ffiU 2, 6 - ffiU 3, 4-tt, Xtt3, 5 - ffl (ft 
lt5iIt*'5ieiT-*5. 3iOI»I«;St57i^;H(Cfe^T, iSiltt, 2, 3 
, 4 - tft , 2. 3. 5 - {ft, 2, 3. 6 - {ft , 2, 4. 5 - {ft , 2. 4, 6 - {ft X f4 3 , 

4, 5-fitCfiitSLttf5JlTfe^ 0 30 

[ 0 0 8 2 ] 

7 x -JlSlcm-f 5 ± 15 <£> SJ B£ {4 , 7xi^iA^R#.«n*ZiOWiSt5S, 0IJ A. 

Xlit»?tl/c 1 , 2 - 7 x x U< > , 1, 3-7irbyxa 1 , 4 - 7 x X 

uy?*S7i = i/ySKt.STiiSi. ± IB o m w u , s , r';-*7;^uyiic 

*»tS7'J-^^7iCt, ttJ&LTSTfcl:**. ISI, X (i 7 'J 7"SS tf 7^1/ 
*U>tf7a^««Sftfc7U — ;l/7/l/*U>'S<D0iJi: LTB, ^ > v 1 Jl\ 1 - 7 x — )\> 
If l/>, 2-7x — ;l/ X =J-\sy ^ 3 - 7 x x ;l/ y Dtfl/>, 4-7x — ;l/7f 1 

- =f- )V - 3 - 7i-;l/-7ntf l/>tf36 5 0 
[ 0 0 8 3 ] 

(C 5 -C 10 ) 'Nf PSIKO^TOjff* L^iSilti, (C,-C 4 ) 7;b*;K O- 40 
(C,-c 4 ) 7^ + ;l/> (C,-c 4 ) T ;i^r u^y - y x /snyy, (C,-c 4 ) 7 

;U^U>-0 - ( C , - C 4 ) 7/b + ;V, (. C 5 - C , o ) 'Nf Ol, ( C , - C 4 ) 7 lV * \s 
>N [ ( C , - C 4 ) 7 ;u ;i/ ] 2 x t4 ( C 6 - C , o ) 7 - ;l/ T* & 0 , C C T*> (C 6 -C, 
0 ) 7U-/M4, M(c, /Nayy, (c,-C 4 ) 7/i/*;K o- (C,-c 4 ) 7/V-*;K 
( c , - c 4 ) 7 ;l/*u>- O - ( C , - C 6 ) 7;i/^;U, O ( C , - C 6 ) 7 )l*;l< ( C 6 - 
C , o ) 7U-ATB«SnTtS<, X « O - (C,-C 4 ) 7/l/*U>-0{C4,D, & 

SS5;ffiltt5. (C s -C 10 ) 'Nf □H(cJPtt5J;D!if$L^ll!Ili, (C,-C 4 
) 7A^;U, O (C,-C 4 ) 7;l/*;K Aay>xii7i-;K'$!t), Cilt, 7 x r. >\> 
tt,'I(Cl-3B. # * L < fct 1 Ek /\ o y y , (C,-C 4 ) 7 ;U * ;l/ X 14 O - (C,- 50 
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C 4 ) 7;^il'TIS!StlT{ ) gl\ 
[ 0 0 8 4 ] 

(C 6 -C, 0 ) (C 5 -C 10 ) 'NrnSlO, -SSW*S^»IU^Iil 

tt, ±fcE«LfcR,, R 2 > R 3 , R«, R 5 ., R 6 , R 7 . R 8 , n, m R Zf L CO - « ft ft a 

[ 0 0 8 5 ] 

^oT^flB^li, £ fc , g| ( X tt » JW ) tlTffiIt«ft*C ( 5* (I) Xtt (I' 

) <o ft m r if / x « ; etie.cD^^6<jfi:i i F^$n-s«sa : /xti ; etie.o^'DK7-yytc 

ML, f LTSft, Rho+t--lfSCf/X(iU->>gl*X7 7^--l?ORho^t 

*ffiiifis, * tfi «j sis m 0i s ( p a o d > , m « » ar n ^ 01 a , » & *£ , & be * , 
* nn a s§ « «■ , ^nk ih£Ewaitatf»^«!i±<owffi*$tywffi % nmmm, 

BfcttflMtffi, KSH!*, WJSL 18 ttGUStt ift&S (COPD) , jSA<¥»l*iBffil8W, da 
51ft (stroke) , ffg ih B « 48 , W A iftu 0>J*.fcf#*iHtea:jilI, WSgtt, 

7AiyA-f7-ji, $hmwm. n^mwimnn , n br is ft « , sutrHSBE 

JJR « ft ffi , i&ffi, g B ft £ «U AIDS, WfflfSJgfcH©***, ifflM^«fcsmft§jSS 

i&m. ^A/»*tat/3t?r, en a. mm. mum. mm, MRzfmo&foR 
vztiz<D&®z feffiRi?/x it "f-ffi-r zmm* m&T zrctbcD, ^ en x« ( i • ) 20 

[ 0 0 8 6 ] 

IK*aWI4, 5£ (I) Xtt ( I ) <0'>5;< 1 Odft^ftStf/Xlif (Olf W 

WElFSStiSIWtJl (Xtitft^l/) a t>" / X tt fta % (XttMS'J) £#t?E3iSSy 
»J (Xtt 15 fcfHfSo 
[ 0 0 8 7 ] 

*JWtt» 09*«tf/I/, SEffk 5>y*-»W (lacquered tablets) , 3--r-f>y«, 

sb fa sij > -if ^ y w ts ? -tr iv m r xs -tf * > & * 7 -t ;i> #j , m m > 5/ d >y y an , ?i m , ® 30 
« a -p, 0>ja.ar4feai<ojB!BT?, x « if & n w tc , w * tt » a* f*i , i^^gKiiSTifi 

T* , a*fffl?KSiJgL.<tiaAffl WlM > T^^'pi^tAffl, -f > 7° 7 > h- S"l g L < tt d -y 
K »k X tt US & ft fc g U < ft m W K. , fctl * tf * SiJ , «ffJgL<f±^->**J©Jg«T, 
X It ftfi O 77 a fC «k , 0H*.fcfx7 , y-/U»jeL< «*xru-#JcDJgl»1»t>*]MiPlffiT»* 

[ 0 0 8 8 ] 

*fs*ns^si44«t«Rtf/xtt*r«fii*«Kat;/xfcU84nKB^ic ( 1 ) xa ( 1 ' 
) 7"d F77yicira^tifflsn§ 0 *i S'k si ffl . n - y > y fit a tf -tf -7 ^ > m t> -f -t 
*o*4if*feffl-rsc:i:^Bjfin»*s. -if7^>^*y-tr;i/aa*^si| W g^^H{i > 

*tt*»BS, 5^ ¥B*Rtf»#il? , J*-/k ^^rftXtiSMftra^: if T * So «#J, #J;i 

6J&7j<, z;l/r3-;b, yj-trU>, #U^--;l/, ^a«, IS ft ft, 7 K r> IS , fttl^ftif 
t'$5o v-C^a*r-b;U, > ^ v ^ h M X fi n -y K M ic » 33 * S f* ^ S tt , m tt 9 
^-^ItaitOfti^ftfSS. S»Jtt> aHf»0.5*^690Jl«%©S (I) 

xtt ci" ) cDft^^aa'/xtt^ne.os^wtci'Fg^n-s^ari/xtt^n&oyp 

K7 7^5:t?J. SB SU * © 3; (I) Xtt ( I ) ©gttJS^&tf/Xti^OjSI^WKiffS 50 
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<til«Il*^$*15 0 0 mgT'£5„ 
[ 0 0 8 9 ] 

5£ (I) X f4 CI' ) ©SteJ8#&tf/Xtt J ttt&©!lS5*Wfi:| l lF§£ n«*Rtffif*» 
HtcfinxT, KMtt, WAtfKJBffl, JMttftl, HtiRffJ, iM$K £j£»k ?Ut*J 

. tri*»K «fiS"K mmm, 35 s so, mn*m* mmnn, mm. *it§it 

91 , 7*sl«aijS*ii!S-rsi*H, illff^l^SI, 3 - ^ ^ > ^ X &4 fit ^ ft #J & if © 1 

oxt4 j e-nw±oj»)!ioi*«:^ty. ^-n?.^, 2oxtif naios (i) xa ( i • ) © 

nttlOS (I) © {t £ ^ t? i§ i& tc 14 , ffi © it & % © it X M © ft J£ © £ f* © X 10 

ftfijiofiigttoaNfifflf^fflSi^^wtwfflUTfejct^o 5* (i) x»4 (i' ) <r>{c^m 

RO'>4A»6*3>hn-^*pfiicL, ^ttf**C©£?&m3{t^:$l©>§^£:oJtg{c 
T3 0 Mfc, *4<fctnos (I) ©fls^to&tf/Xfi^X^WfcltffSnsttnc 
J!ra * T , S #J (i ioxti*ttW±©ffi©i&aiWX«^l»W}S14/j!l#*$t?cfcfcTSSo 
[ 0 0 9 0 ] 

S (I) X it ( I ) © {t * ffi ffl "T S » £ , E fc (4 ii -esq n T \,> £> & o »C , 

^(ommitiu^mn^r'^m^mT&o, &®&<» fewness mft(oftm (condition 

) icM L T 3 *> ©Tft tttlfcffc & £ <^ 0 * n H , 0IJ A (4* ffi ffl * n 5 5£ © ft w > te« 20 
L«fc?i:TS*gJ&©teKfc«ffi«N 8 ^ flt 5* £ * T *J a - > XttllttSK tt«tt«» 
S 5 © , SL<t4^K^rtT^:d©*''(Ctt^-rSo — US ft (C , ^ 7 5 k gOfti© 
SAtf St5^S%ISt§ft»(n 1 B m S (4 , ft 0 .0 1 ^ 6 » 1 0 Omg/k gf 
$> 0 , »*b<tt«0.1*6fi50mg/kg, HlC^0.1frP>^l 0mg/kgT*£ 
* (#«§T*#lkg3D©nigHT) I BIlU^tiCitfTS, ft left, ft ft 
*S©*S#©^-XT*{4, lOfr©, 01Jx.t4*2, 3 X« 4 @©g|5^S#fC^SlJwr^T** S 

[ 0 0 91] 

Htc a ( i ) ©ft &^(4, ftfj©<t£-f!3, WK!si©{b^ ! »^6t§e>n5fl!jojiaij}git 30 
$ # © > iSjgfflw-a-^ffp^^iLTffifflt-sctA^T-^, ^©^c^t4, m*.itw.&m<Dm 

AXt4^ftiS©^KPfc J; o Tit (I) ©ft^ft/i^ffiitSCfc^T-tS, 
[ 0 0 9 2 ] 

fflCfcoTiSStlS. 0V x. f4\ t e r it - J? * jV 0S H M , ■ «r fc 7 = 7 »•* A ff f 5 & H 
© 1 O T* £ § t e r t - 7 h * * ;l/ # — ;U g fi , h U 7 /U * P 6* IK tc «fc £ S T* HJJ <S K 
tic i:^T*f > •iP^75/iCf it^L t^TtSo St fc US B£ L J: r> lc s ft >y 7 V 

><?E.fcmit, %mm&&m%immi*mfr *>£.i£Lmzo ta^r. a c i > x« ( i • ) 

©{t^fe©X¥fttCl^F^^ tlSlXliro F^y^^OgSifc, -Jk ^ V £ *Q © 73 tC <fc 0 
tT ^ C k T # § o 40 
[ 0 0 9 3 ] 

-fistc, a (i) x^4 ( i ) ©*»{t*«jxfi't«iHii**dtysjc;iB^«B«:»«ia*n 

> flOi^, ^fiR^f4^^T'SH#tC^aj©a^©75-j* TfSSJtlS, ffJAtf, fiSt ft 
^•^t4, ^ B B B {b, hy77-f-gL< iii2fflSiiiffi#^nY h^77^ - (RP- 

hplc), xam*. iHtGVaw j x. «?sf x^s^K-tttcs^j < moftmmi* z ©s»j 

« » *f ffi (ms) ^if©ck<*op»nfc73j*^, *«w©fb^i**fiiffi-r*©k:ffiffl-r*c 
t # T» # 5 o 

[ 0 0 9 4 ] 



(40) 
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fJS^MTS&WT'teft^o 
[ 0 0 9 5 ] 
1 : 
[ft 1 4 ] 




10 



20 



[ 0 0 9 6 ] 

iff 3S fc B & £ n ft T ;l/ 7* fc F, mz.&S^ictoiLlc. !lfI&teSTg#L/£Anyy, 
7" /b + /I/ > 7;^ + v/X(iADyyTfe§XXIiYlcJ;f)i«2nft7^fi: F«, m 30 

if h ;i/ x > x ;i/ * y m x t± m <o m w ft m ic <t s be m t t* , t h f , ^no^^Axiih 

/l/XXDi^jSltfT, ixlf 75/7t h7/l/ft KOr-fe* — ■>l/©J:3a#38'8:{t 
^IfcRlS^tSiltKifU'Sy ( i i) ( C C T* , Q' (±, 0IJ *. fcf ^ ;1/ X »i x ^ ;l/ 

as it l t -r y * y y > ( 1 i 1 ) ictsct^ft^. cnii, 0»j * a , iiifi^ei 
o o toiEiiDiaiT', eg&fk^-^y, Apy^ts-R, /MnywfcTrt'ax^.kftjf 
«o#afc^;*»fcj:3^^x««»gi&lc.«fc-3T\ XfizkJR ft h U ^Aoir 

* W ii * a 7C »l O ffl fc J: o T >T S > * *f (ST * T 5 > fc: JB 7C L . ETSVS-WJgftS?? 
p 5 f FfcOEJ&fCfcoTTS KX(iX;l/*>7; KCS*L, fiK i/" 1 T 3g W ft ;l/ -f X K co 
fffflKJioTiftLT-fy* / 'J VKtSC fcKAoT, 4tC fctff 3fc V T , -f 40 

V*yj> (i i i) Stt^, ilKA:**, m-*aniI&J&S»Xtt J t©fl!lO«fcdft« : 
aftMftffJOf^fflfCfeO, iSXiiiiS T-T , »JSt§N-t*->K (i v ) 'ft a AS "T S 
ct*'T'f5. *JCN-**^K ( i v ) it, Zti*E.t&itV ^OffSTXti^ffftTT* 

(v) E$*t«Ci:*»7tS, C cD S§ * & (v) « , ^ ft £ # 1^ ?J< lit ft h U A <D 
J: o ft » 31 ft tt » © ft T , ^ * ^ vU * A A 7" 5 F , V * * )\> T -fe h T 5 F X it * © ffi <D 
idft^iSft^igtf-e, /• # / — ;P , x £ y - x li ^ > ^ ;U 7 /I/ n - /I, cd £ ? ft ^ ^ ft 
7;l/3-;l/Q-0Hifi6J*4cfcEJ;oT, 5fjgfti - T =i * is -ffim#ic$E z. Z 
CitfT'?5. ftf 7^Si:Lt, (v) (i , mWiT 1*<D£ 5 %U$kt 

cticiot, ^y*>"J/vSI*# (v i i) Ei»ll)itiLk*iT*i 0 50 
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[ 0 0 9 7 ] 
X + 2 : 
[ it 1 5] 




[ 0 0 9 8 ] 

WS^aiLT, &?J^ 3 - sfc/P 5 /WfcXti7 ->;Wfc7/P* o ^V-tf > (v i i i) ( 
c C V > z (4 , ffl x. te* H , Xtt^f*SL<llif;l/CJ:^47/l/*;l/T*5) 3: > 7k US 
ft h 'J ^AcDcfco&Wlg&JgScD^ffiTT-, h iJif;l/*7*/7tf - 

&r§&8*> * HMfc ;!> U A , *Kft-^h'J'>AX«zKS8fb , J^- , >AflD«fc'5*« E 38'S:*»0 
ffffllCtoTHfiLTi (i x) *£fiR*#;5Ci:K:j:oT, V ^ 7 C t 

tf?**. * V T , ( i x ) (i 4> *P © 73 f£ fc _ «fc o T tt iS r -5 SE * P U KJC«ftt«Ct<C 
C O 8? * d V K fi , x — 7- Jl< , * n a * ;l/i»Xtt7t h yoj; o & ft M & @ & * > 

tSCttfTf 5, 3fc v> T* #t JS t 5 7 •>* K ti , ^^iX/l/^yXftv'yi-Ai-f;!/ 

»i4IS?fij6J*s<:i:ii:j;oT, -fyt/U/y (x) fc 

[ 0 0 9 9 ] 
[ f t 1 6 ] 




30 



O 



[0100] 

± le tm# e> n ft 6 - 7 ;u * n - y + y p > , wi *. wr (v \ ) tt , dbu, « » 

AX(i7j<*ft^h "J •> A © J: » O flp a t t? , ■ w si * p , / p 2 ■ * 7 5 y 7 3 - ;!/ 

( c c T , P , / p 2 « , S {c ® it fc , ilAtfAny>, 7;^;l/XliBocgl<li7 
?p-f;KOJ;34iilT*j55) i: S JtS S T » SlEtS?;^^^!^!?!*): ( x i. ) 

•5 ( m * & > !ifIi5:tf^#?:5JS?tl.C fclciot) „ ^ 88 & £ , C tile it „ 5fc f$ K 
YV*/nyoi^, liosaTT-, » & (c S & s n ft Z /U * tV x fi ^ n f i/ \t * > V 



(42) 
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[0101] 

t =. s ^mmtfwtE-t zm-eti*. $?m%:®m*, h u 7 -t h * ?j< it * * ^ * 1- u >> a 

, * * fb * •> JR + h U * h X it T J tH m it * •> X h U •> A <D «fc •? tt W ft W <D # ft T T- 

47/l/fk KXtt^ hVig«;**4Ci^TtS, C(Q7 - yia, m x. l£ B o c £ CD 

y»(i> h iJif;l/75yxlita-^7 t£*cD£d&&ScD#£ET-c?#jS&BE*oiJ 

, StfEDC, Py BOPXttTOTUCJ:n*yy'JyyK«0#fiTl?, W >g & # 
^sSvSiKJS^tS C t IC «fc -3 T , 7 -> ;U {t f % £ kA'Tf 5, 
[0 1 0 2] 

urn* v * s & >*mm? zm&, sio-fv^/py (x i o 

« ffi ffl L fc « H » CO ffi St *Kf. S T7 & 2 „ L L * # 6 , C <D it IE fi , Hffl?tlS7/Vft 
C0103] 

(x i i) OJ;T4-Cy + /n>'R*ft:|4, ISSIgitLT^ Xtt0»J*fcfl6K*» * ft 

mmu. v > m m , h v y ju* ummm, mmmxityr /i>mm<D ^ o t lt 20 

> X « 0»J * ff 7 ;!/ ±i U zK T 5a M L , * co m , #ij x. te* * ^ /U - t e r t - 7f ;l/x-f;k 

[0 1 0 4] 

±E®i , v + yy>»*{**«ifiT*-««fc2rffitt, s£ (i) x a ( 1 ' ) « ft ^ ^ 
MiK-r So 

[0105] 30 
[0 1 0 6] 



staffs, *i 






» M 






[0107] 






L C /M S -T^ffi 






73 ffi A : 






H^ffi : 


Col YMC Jsphere, 3 3x2 




y 7 £7 x > h : 


ACN+0. 0 5 % , T F A : 


: H 2 0 + 0 . 




5 : 9 5 ( 0 5j s ) —95..: 5 


( 3 . 4 ft ) 




1 m L / ^ 




77 ffi B : 






HJt« : 


Col YMC Jsphere, 3 3x2 






ACN+0. 05% TFA': 


H 2 0 + 0 . 




5:95 (0») - 95:5 


( 2 . 5 #) 


mm : 


1 m L /ft 




73 ffi C : 








Col YMC Jsphere 0DS H80> 2 0x2 


y v ->* x y h : 


ACN:H 2 O+0. 05% 


TFA 



5 % T F A 40 
9 5:5 ( 4 . 4 ft j 



5 % TFA 

9 5 : 5 ( 3 : 0 ft) 



50 
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MM • 
D : 

? 7 V x > h : 

i?ft a* : 
77 & E : 
SSffl : 

: 

SftM : 
75"r£ F : 

y7-> - i7F : 

M : 
77-ffiG : 
B£*l : 

( 6 . 25») 
Mil : 
77J4H : 

y ^ x y h : 

i^il : 
77-ffi I : 
@ ^ tS : 
if 7 Y : 

9 5 : 5 (4») 

y^mj ■■ 

if 7 is x > h : 
9 5: 5 ( 4 55 s ) 

[0108] 

( 2 . 2 - S> * h 
C ft 1 7 ] 



4:96 (0») - 95:5 (2. 0») ~9 5 : 5 (2. 4 55 s ) 
1 m L /55 s 



Col YMC Jsphere, 
Grad A C N + 0 . 
5:95 ( 0 55 s ) 
1 . 3 m L /55 s 



3 3X2. 1 
0 8, % F A : 
-95:5 ( 2 . 5 55 s ) 



H 2 O + 0 



1 % F A (#&) 
9 5 : 5 ( 3 «■ ) 



Col YMC Jsphere, 3 3X2 

ACN + 0. 05% TFA:H 2 O+0. 05% 
5:95 (0») ~9 5 : 5 (2. 5») - 95 
1 . 3 m L / 55 s 



T F A 

: 5 ( 3 



2 53 s ) 



Col YMC-Pack Pro Jsphere^ 3 3X2. 1 
Grad ACN + 0. 0 1%FA:.H 2 O+0 
5:95 (0 53 s ) ~95:5 (2. 553 s ) 
1 . 3 m L / 53 s 



1 % F A (^S) 
9 5 : 5 ( 3 53 s ) 



Col YMC Jsphere, 3 3x2. 
ACN+O. 05% TFA: 
2:98 ( 0 55 s ) - 2 : 9 8 

1 m L / 55 s 



1 

H 2 O+0. 05% TFA 

( 1 5r) - 95 : 5 (555 s ) - 9 5 : 5 



Col YMC Jsphere ODS H80> 2 0x2 
A C N : H 2 O + 0 . 05% TFA 



7 : 93 ( 0 55 s ) — 95 
1 m L /# 



5 ( 1. 2 55 s ) - 9 5:5 ( 1. 455 s ). 



Waters XBridge C184 
ACN+0. 05% TFA: 
5:95 ( 0 55 s ) ~ 5 : 9 5 

1 . 3 m L / # 

Col YMC Jsphere^ 3 3X2 
ACN+O. 05% TFA: 



H 2 O + 0 . 0 5 % 
( 0 . 3 55 s ) ~ 9 5 



TFA 
: 5 ( 3 



5 55") - 



H 2 O 



0 5 % 



95 ( 0 55" ) — 5:9 5 (0. 5 55 s )— 95 



1 . 3 m L / 55 s 



T F A 

: 5 ( 3 



5 55 s ) 



^v--x^;U) - ( 4 - 7 * P - ^ > 'J JU) -7$> (1) 



10 



20 



30 



40 




4 



-7;^P'<5'X7;l'fkF (1 2. 4g) Sh^IV (1 OOmL) IC ft? L , T 



50 
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5 7 7t h7^f t ;L-7t^-/l/ (1 0. 5g) S(f p- h;H>x;V*>l 

• (i. 9 g ) ~y - xz-t&mr- 2$fmE.fc-$-&rco mmm^nm 
-? z> ic m & & , mmmmmi- h v v L>®m, 7j< , si/77^>f»(iiu est s? v y * ^ 

**fc#tf*-*-h'j*A (i. 8 9 g ) *'pm?-D)]Qz.rco -&M&zmmLrc a tjai 
© fc » , ^x<oas^a6n*<*«*TBiF»**nitfc. * <o & „ c<0»«*s(&«<eiHi, 
, s;^ciD>{*>te»»L> *T2iaiijfe}*urco % mm *7 5"f y x> m & l , 
->*.k±T<e«L, ^LT^ig^sLfco f# ?> n re s £ $ 9% c 2 o g ) « h fc f 3 c 

t&<ML/c o R t =0. 86^(77ffiB) 0 ^ttiK»:282. 1 (M — OMe") „ 
2 14.2 (M+H*) , 10 
[0 1 0 9] 

N - (2, 2 - V * Y 3r is - X =f- )V ) - ( 4 - y J\/ * n - ^ 1/ i? ;]/) - 4 - ;><¥- 
-tf y - X ;!/ * > 7 5 K ( 2 ) 
[ ft 1 8 ] 



(2,2-v , ^h + >'-x^;l/)- ( 4 - y o - i/ >l)-y 5. y (1) (2 0g) 

* i/* * P D ^ * > (1 2 0ml) K jg m L fz o 'J > (20ml) % $ ftp L . 0 "C T 
% >/^Dn^^^+ P -h/H>x^*yS*DiJ K (2 3. 8 g ) <D m ffi * rST L T *P 

* ft 0 sj£«*sfifcs*stc**^, ^^tf^7t5$TSif^iiLfu, a jia a o rc 

46, E IS W * 2 M © IS K T 2 0, «JK»^"hU»>A»}«T2ll, f LT77^>T'l 
HI ?ft it L rc 0 SiI^Stivy*'>^A±fKSL, * LTSSRftH »&ftfcffl£j« 
»*i"JAy;H'B7|<y7 7^-IC < J:t)»8LT, ft^ft2 (2 2. 9 5 g) * * U > 
•^feO/ittWHtit, R t =l. 71»(SSC).«fflSi:3 3 6. 1 ( M — 30 
OMe") „ 
[01 10] 

6-7;WD->fV*/iJ> (3) 
[ ft 1 9 ] 



Al C 1 3 (4 1. 6g) £:i^nnx;$ry (400mL) CSIS-Br/i:, liST\ 5> 
^DD^^y (1 50ml) 4> N - (2, 2-v ; yh^>'-x^;l/) — N — ( 4 - 7 /I/ ;t 40 
a-^>s/";l/) -4 - ^f ;l/-^>-tf>X;V,t>75 K (2) (2 2. 9 5 g) © ig 

«»«:BiI»"T^*'>"JA*ffll/^T«e«L, MS£@L, *LTl#e>tt;fc)|B£fi»«9 (8. 7 
5 g) |->'J Af/^DVh^v^^-lCkflggLT^ fc^ft3 (2. 7 4 g) *»ft 
o R t =0. 3 0t> (^ffiC) „ j^tliSi 1 4 8. 1 (M+H + )„ 
[01 1 1 ] 

7-^PP-6-7;U^-P--YV^y'J>' (4) 




20 




(45) 
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[ it 2 0 1 



CI 




3-^nD-4-7;Ko-^>7:7;l/f tK^W^ftitLT, 6 - 7 Jl * a - -I v 

Lfc o R t =0. 7 7^ (^SA) „ ^tBSi : 1 8 2. 1 / 1 8 4. 1 (M+H + )„ 
[01 12] 

7-^pn-6-7/I/tn-YV*y i ;>2-t+'>F (5) 
Cft 2 1 ] 



7-j>PD-6-7**n-^yt;iJ> (4) (2 5g, 137. 7 5'J**) *f. 
5 uu * $ y (500ml) IcmMLtCo Ilt'm - D OlS,|f 1 (7 0%) (50 

. 9 g , 206. 5;yt;w ^ipxt, aa^^^teafiRstiss-p^ia-eiB^ft^ai 

U9AjS«T»2|giJfeJtLrc. « 3: # St L , 7j< ffl £ i/" ^ p p * * y T- 2 0 ft& t±5 L a W 18 *B 

^sssvy^i/^ATgiL, an a * -a- . c <d £ 5 icm % fttzmBWa (1 8. 4g) % 

. Sfci8t«Ci4<fifflLft. R t =0. 87» ( # S C ) „ ^tUK«: 1 98. 1 
/ 2 0 0. 1 (M + H*) . 
[01 1 3 ] 

l, 7 - V 5 u a - 6 - 7 ;l * p - -f y 4- / 'J y (6) 
[ ft 2 2 ] 



7-^pn-6-7;l/^-n-^y^yi>>2-^-^'>K(5) (2. 6g, 12. 05 

u * yi/ ) * , poc i 3 (4 0mi) * , mfaT X- 4 m mimm l tz a m-£w>zm'uictf;& 
HtTWBfvy * mn-£-&zmm<t'£to (2. 9 1 g ) coft^i* 

*llC»«t5Ci:4<ffifflLft. R t = 2 . 34» (SgA) . ^fflgi : 2 1 6. 0 
/2 1 8. 0 ( M + H *) „ 
[01 1 4 ] 

7-?Dn-6-7/^P-2H-Yy*yjy- 1 - Hr y (7) 
[ It 2 3 ] 






l, 7-->*^an-6-7;l/*P-'fy + yy> (6) (4 1. 1 3 g , 190. 4 = 
'Jt^) ?:iTi ( 6 7 0 ml) lCgl!?t/:o Si7y€-^A (148. 8 g , 1. 90 
%iPAft»; 1 OOttlSLft. 3 H* W , METT'^S L, SIS 
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m % * iC a ^ tz o *i%^^Dny * >T3BftlBL, *f«Ji*£ta-eTttftaK»-?-h 

^if/lz/^yiiyA^SSftLT, ( iR £ : l 4. 8 5g) * f# „ S 

fctlB»*iiil ffiJBtt^tt : 9. 9 1 g) * 1# fc . R t = 1 . 33» (T^ffi B 

) . ttttiSS : -1 9 8 . 0 (M + H + ) 0 
[01 15] 

6^7;^n-'i'y*/ | jyy (8) 

[ it 2 4 ] 



JS ft?- ( 4 . 8 m L , 90. 3 5 V €■ ;l« , 1. 5SI) %, * n n jJwU A ( 4 4 

ml) fitfDMF (lml) f 3-7^*o8ftl (1 Og, 60. 2 5. V )l>) <£> m 
lOi-JoiD^ft, £Jfcil^«i*iH8iETfc:2. 5 «r IB Aq » L . ^ <D , i§ « £ ® £ L T 
IBl^niJ F ( IJX'« : 1 1. 4g) » , Cft*Blc«fit«c i4< fiffl^ft, 
[0116] 

KttffcflBfcT'-fehi' (45mL) K S «? L o OtT'NaN 3 (8. 0 3 g , 1 23. 

5 5 «J * 4/ , 231) 3: '> fi -3 O AP x. fc „ fi 5 °C * St tc « & £ 7j< (4 1 
mL) 3: AP 7c 0 SlSf«*> 5 IB it # L fc „ =t<D'ik. ^nP*/H» (5 5mL 
) * in *. fc o ?)< (8 0mL) T- #fc # L , & ^ t? 7 9 -f > (4 0mL) T'CcDig^^^rjfti^ 
Lfc Na 2 S0 4 ±-e^^L, if i§ f£ , v> 7 x ^ x - -r ^ (1 4mL) 3: AP x. T , (An 

6 -t± -f ) WiI±T~C'jzffift<Dt7 a P*/1/A^|SSS Lft. ? a a * A/ A £ g|$ <Q R$ £ fi It £ 
T & o 

[0117] 

K, ->"7izyl/x-f /I/SO"Si^ on*;VA^^rtf®i§, */ 7 x — ;U x — -r /I/ 
(9 7mL) "fh'lT'f/l/ZSy (1 OmL) CDrg^fC, 2 6 0 °C X* 1 5 # J-U I*} fC ffi T b 
* £ AP A fc o AP * K S & £ JS m *b 6 n fc „ SKi%2 6 OtT'It 2 O^Mff 
l/c. M K IP » , n - 'N 7 2 > (2 7 OmL) * flfl *. o fctI8Lfc£f£^;&iSi!L, 
x-^^T-j^LT, ffi ffl ft % (5. 65g) * » fc „ MS (DC I) 1 6 

4 . 0 ( H + H * ) 
[01 18] 

6-y ji^ra - 2 - ( 4 - * h ^ > - ^ > ;U ) - ZH-^yt/^-i-^v (9) 

[<t2 5 ] 



p-n + '^O-y/^Dy F (1 69I1L, 1 '. 2 4 3 y -=e ;i/ , 1 . 1 3 M ) £^ D 
MF (3mL) + 6- 7;l'*n-'fy + ;iJ/y ( 8 ) ( 2 0 0 m g , 1. ! 3 5^;!/ 
) StfCsjCOj ( 3 6 8 mg, 1. 3 6 5'Jt/K I . 2 )H M) <D mffi i& IC bQ Z. ft o M 

T , ffi S ft ^ ^ (300mg) £f#fc 0 R[ = 1 . 7 6 53 s ( 7? r* B ) . ^tiifii : 284 
. 1 4 (M + H + ) o 




O 




O 
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[01 19] 

7-^np-6-7**n-2 - (4 - ^ h + ->-^y->'^) - 2H--TV + /iJ>-l 
-* > (1 0 ) 
C it 2 6 ] 




O 10 

7-^PP-6-7;l'ta-2H-'fyt/iJ^-l - (7) *tt««jKfcUT, 

6-7;l/^"D-2- (4-7 b + ^ - ^ - 2H-^y*yjy-i-t> (9) 

fco^TEKLftrn h3-;Hc^ot, «H{b"&W*«SfiLfc. R , = 1 '. ■ 6 6 » (75 
)*C) 0 ^ttJK*:3 18. 3(M + H + ) 0 
[0120] 

1 - ^ V i? )V * > — 7-^DP-6-7)l/tn-^ , M/ l J> (1 1) 

[11:2 7] 




20 



7-^nn-6-7;^D-2H-^v + yyy-i-^y(7) (14. 7 4 g , 7 
4. 6 £ , b /l> X > (1 50ml) ICfeMLrzo Ril (30. 8 6 g , 1 1 30 

1 . 9 5 U€;l/) Sa'lft^y^/l/ (15. 3 1 g, 8 9. 5 5 'J * )V ) * i]U 7L It \%. > S 

# ft „ mm®)* ? n u X $ > icfeffi L . 7k-?m&L. ISTj'^-y^iTggL, ^ 
« S tffco «"IX§yHPLC{CcfcS«^if»ii(Cj:0, fift^a (1 1. 63g) *ntco 
R t =2. 5 1 » (73SB) o ^ffill : 2 8 8. 1/290. 1 ( M + H * ) „ 
[0121] 

6 - (c i s - 4- 757 — is 5 w\ is t\s * if is ) - 7 — ? D n - 2 H — -f y + y ij> 
- 1 - * > (1 2 ) 
[ ft 2 8 ] 




c i s - (4-tFD + i/-->^D'\*->;l/) -yj/UM^y^t e r t - yf;l/XXf 
( 2 . 1 9 g , 10. 23'Jt*) t»;^f*7th75K (20ml) IcSllllft, 
7;^>iBMTT'7)<ifty- M; (6 0%) ( 8 1 4 m g , . 2 0 . 4 5 'J ^ ;U ) * *p 

* T, C<0ji^«|*SJa-e«»L/fco 3 0»*.'';^f*7th75K-(5ml) t 1 , 
7-^?nD-6-7;^D--fy*yiJ> (6) (2. Og, 9. 2 6SUt/l/) Oi8 50 
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w. * bu z. s £ a v m. ft * m m u it . 1 m w » , ^ > s> ;u r iy 3 - ^ ( 2 . 0 g , is. 5 

5U*;U) atf**ftthUfA (6 0%) ( 7 4 0 m g , 1 8 . 5 5 U ^ )V ) £ &p * It 

I^KETT'iSL, fH&Qalt i? ir v u z/icmtKL, 7kT'i9tft Ltc, Bit & v y * s/ £ 
A ± T* & *£ f£ , ffi Si * M f* , c i s - [4 - ( 1 - ^ > i; ;U * * 

-7-^nn-^y + yijy-6--l';^*>') - ^ p <-\ + -> ;P ] ;l/ = t e 

r t - ;HXf;l' (4. 4 4g) * »" fc c ff[Hlf*;£:SiST';><*y — ;MC 8? L , 2N 

A'jtpHtciiL/i, »Mt*WETTi»sL» mmm*^* s -jiopT-mftLfco mm 

7;l/*DBl«*2NHC 1 K » » L fc o «**<D*«i<e«{J:j:'), *S H ft ^ ^ (4 3 3m 
g) ?:IiSt LTf f; 0 R t =0. 89» (SSB) 0 ^(U«l : 2 9 3. 2/295 
. 2 ( M + H * ) „ 
[0122] 

l-^>5/";l/^4-v'-7-^na-6-(l,4-^^-^-9--Xtrp [4. 5 ] -r * - 8 
- -C ;l/ * * i/ ) --<y^/'J> (1 3 ) 
C it 2 9 ] 




5>*-*-9--X£n - [4. 5] -"rfiy-S-Jr — il (1. 2 6 g , 8.3 4SUt;l/ 
) 5->'^f^7-bF7; K (50ml) iCjgfllL, 7 J< |R ft * h U >> A (60%) (695 
. 2 m g , 17. 4 5U*/l/)*iia*fc. £fflT3 0#llfl«#1iK^*^/!>7*h7'3F 
(50ml) - ^yi/*;l/* + i/-7-*nn-6-7;WD-'fyty | Jy (2. 0 

g , 6. 95 5'Jt/P) © » » * in * T , iStffijf Lfc. 1 B# H & , SETT'S 

£ A±T?g<S L, ^LT^fi^-a-T, fflkfiRto (3. 3 0g) C © ffl £ /£ % ^ S 

tC?fi!i-r^Ci:^<ffifflLrc:o R t =2. 0 5» ( 7} ft C ) „ ffi » » : 426. 5 (M 
+ H + ) o 
[01 23] 

7-^pn-6 - (4-^- + y-->^a'N^^;l/^-^v') - 2 + 1 - t 

> ( 1 4 ) 
[ it 3 0 ] 




O 



\ - V i? IV - (1, 4-^^-^-9--xtfD [4. 5] 

8 - ;U * * >> ) -^V + 7'J> (1 3, ffl£$!$j) (3. 30g) ;& , SIT6NOH 
C 1 / T -b h y (1 : 2) (30ml) + T? JB # L fc . 3 B# H & , £ft2££ft«ttftS£ 
M^MJ^Afcfcfciiaf, ^Jna^vtlHiLft, * MS * fSiti? v y * -> ? A T £*g 
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L , mftZlttCo ISsEftS^^SHP LCf mMLfZo R , = l . 3 4 # ( 75 £ B ) o 

tfathmm. .292. 0 cm + h + ) 0 

[0124] 

7-^DD-6- (4-*3rV-is5a'\3-i/Jl'*3ris) - 2 H--f V 'J >- 1 - 

* y (1 4) *tB$8«5«fcUT, WTfc:IE*-r*-«^»ii:RI«»cLT, # T <0 fb » * 
& g? & t LT^^Lfc. 
[0125] 

aTcWT^yfbsJS^-isffi : 

# )1 & 7 = > (0. 4 65'Jt;V) % ^ * S - ;!/ (1 0ml) lC®MLfz 0 * U * a 5 

— J/"— ^"4^-y^XhP-A, hiJif;l/7 5> (9 2. 3 m g , 0. 5 7 = 'Jt/l/) , 10 
SI ( 2 7 3', 8mg, 4. 5 6^U«;l/)&Cf^h>(14) (0. 5 75'Jt;l-) * 

ffi *P L ft t£ , i/ 7 7 7j< m it V m -f b U ^ A 'fg W. (86. 0 m g , 1 . 375'J*^) * 

— x -e i± , ^ £ & ^ % * & jat -r « /c 46 „ m # % % 7 0 °c tc m t % & 5 a< a& o fc 0 

*J*«-rS;fca& v » JS * M « L , KffTTiSIifeRliLft, iSIft^^^np^^ xcg 
8¥L, l.NONaOHSO'Sftllftthy'JiiiTijtitL, ffiSv^^i/^tg^L 
, M £ ■£ fc « ^ / - > £ fi f# 5 ft 7c *§ ^ t£ X 7 ;l/ * ;Wb £ fi£ % 5: > ^JKSHPLCic 
J; 0 fR §g r § , Xti**y-;U14HC 1 it is <* ■£ fc „ 

[0126] 

fl?.nf; h U 7;l/tP7-bf - h^:2 NiDH.C 1/^7- rt/ * T< fS # L , 20 
7K(cS«?L, * « f£ « L T , 3ilOS«ft«:iliItLtf ft, Bo c-SIi*tt«, 
0. 1 %T F A £ ^ A, ft" H P L C OZ.m.'mmWmSZ*, Xltf<0i<02N(0HC 1 

[01 27] 



(50) 



JP 2010-514716 A 2010.5.6 







CQ 






o 


8 

f-H 


S 

i— i 


11 




i— » 

P?' 


CM 
CO* 


! 


□ 1 ,\ *N =s K 
n <n | x & 

1 H ^ ^ | ^ 
C- | >V * ^ A 

w ^ v % £ * 

1 jr 1 * 1 
3 *? n v # ^ 
I ^ 1 < 1 

I t-i AJ co D A X 

rH 1 *\ j <v *\ r f / 


1 1 ^ 1 

7 T 6 " 

co r-» A .fi- 
ll * * 
D A. * V 

n * < 1 ,\ 
* n a +r 

1 '( <N N | 

t- !u *S { 


1 1 ~ 1 

S * * -\ 

V fr 
I 1 -k -s 
cd ^ 

1 1 *N 3N 

n A. v 
n =n < 1 A 

<N f D X 
1 ^ CM | 
dj X 1 _h 




K 

A 
UN 




u $g » m & « 
# e ^ < v a 

AJ A3 W K SK 

- -n Si A K 
O £ its A 

S ^ *! M ^ 4 
2 IK 1 J _ « -fc q| 




0 

o o 

X 


o 

0 

X 


o 

P 

X 


>, 

K 


CM 

X 

z 

X 


Q 

X 


Q 

X 


I 


in 

T— t 


2 


*— < 



10 



40 



l 2 8 ] 



50 



(51) 



JP 2010-514716 A 2010.5.6 



im 2 ] 



4fi> 





CO 


CO 


PQ 


CQ 


1 — 1 


o 


s 

1—5 


CD 
O 


53 
o 


II 


l-H 

CO 


i-H 

£ 


§ 


S' 

CO 


t 


1 1 ^ 1 
^ ^ X X 
w V ^ ^ 

1 1 -k " -s 
<o -fr 

1 I X X 

D X -fr Y 

n < 1 .\ 

1 ^ <N I 
^ >X 1 ^ 


1 1 ^ 1 

3 * £ A 
V fr =n 
1 1 k -s 
<o h £ 

1 1 7N 

n £ -fr V 
d *N < 1 X 
^ =\ d X -k 
I n -tN <n | 

^ ?u X | i-H 


^ ^ x x 

W V * =N 

1 1 -k n 
<o «h ^ 

1 1 X x 
n X * v 
n 'X < IX 

^ =n D X -k 

I a ^ <n j 

\} X J H 


1 *N n E *k 

1" ^ ^ N | 

1—1 V 'N I »-* 

1 ^ 1 r- 1 

<o 1 x X 

1 £ - t 

D \K V -k N 
p ^ 1 ^ * 
1 ^ X x 
1 * 1 * v 
t*- w \ / 1 \ 


m 


s ° * f 

Q J ^ ^ 

2: - k 

H K w v 

5a, on ^ 
« e J s 

M * §5 \ * 


'> S * V 
p « k e 

UK A * 

* ,lN 2 

£ m 4i u 7* 
» 1 * A 
© ^ $ ^ S p 

^ K ft * S ft 


^ a « p 

OK Bt 1 
J X K ^ 

B ^ m ±> g- 

g g 1 * a 42 

® ^ 1? , 0 
<fc K & t! ^ 


a a « s 

P BK 

OK X ^ 

^ x ^2 

K ^ v +J * 

e f^s S ^ S p 

^ K ^4 f | IS 




o 

0 

8=° 


O 
0 

0=° 

X 


X 


0 

X 


x 


Q 

X 






\ 

Q 

I 


n 


oo 

l-H 









[01 29] 



(52) 



JP 2010-514716 A 2010.5.6 



[« 3 ] 



to 



lis 



trf 



PQ 



IN 

5 

I 

I 



X 



■k 



N 

r-« >\ 





\ 



o 



Z 
X 



S3 



10 



20 



30 



40 



[01 30] 



50 



JP 2010-514716 A 2010. 5. 6 



[4-(7-*nn— l— aJ-4-y-l. 2 
- c i s-is?W\JFi/Jl/T^S] - ft £g 
[ it 3 1 ] 



;l/xxf (2 3) 




6 — c i s — (4 

y — i - 1 y (i 2 
g , i . i 4 ; y t 

i X f ;U (531) 
T '> S f O fin Jt , 5 

a C 1 r§ f& « # L 

6 5. 4 (M + H\ 

7 # . (sao . 

[0131] 

[ 4 - ( 7 - ^ a p 
— c i s— V'^D'N 
C it 3 2 ] 



-7;y-->jP'\^'>^^ + i/) -7-^dd-2 H--f y + /'j 

) ( 3 0 0 m g , 0 . 9 1 SUt*) (20ml) tjg 

{bEJS©— KifctCfieoT* yU^+fyHlf^X^f^ (2 5 8m 

S tf -> 7 y 7K if? ft * ? IR h U A ( 0 . 53§) * 3 4BtH(Clo 
B*lfflK£<*-£fc»fcjfig*6 0X:fc±W\ gj£*^7«*ft. ffi il « 
■tffco S@tl^->*^ P u ^ ^ >IC^(K L, lNONaOH&tffSfnN 

<^©fi*sfcffifflL/t. r t = o . 8i» c ffi o . tktanm ■■ 3 

y ^ /I/ x x 7" ;K **y--;l/*»(«i:LTfflfflL7tfc«>)-, 0. 8 
^ffiKS: 3 7 9. 4 (M+H\ xf;HXrlK 1S ® ft f 



- 1 - * =*• y - 1 . Kn-^v + /ij> 

+ ->^7 5/ ] — ft ®? (2 4) 



10 



6 - -4 )V * * is ) 




OH 



[4 - 2 - *y k: F n - y + y 

) - c i s-->i'D'N^i/;i/7;y] -Slif ;HXf ;l/ (2 3 



mg) % y £ y — /I/ 
1 

c T'lss c n 

. 9 1 # (77 ffi B ) 
[0132] 
6 — (t rans — 

u y - i - * y (2 

[ it 3 3 ] 



u y - 6 - 4 iv * * > 

, ffl^iaW) (18 5 
(2ml) lC®MLfZo 2N<DNaCO,-i«l (2ml) ZlQ * ft 



. 5 «f IB AH? L . 

J: 9 h y 7 ;i/ o T 
. ^tBli : 3 5 1 



•te-r- h i: LT««ft^»A^» 6 nfc. R t = 0 
. 3 ( M + H * ) o 
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7t h> (8 Om I ) t3 - 7/Kn - 4 - ^f ;V-Sffii (10. 0g v 55. 55 50 



JP 2010-514716 A 2010.5.6 



'J €• Jl< ) <D ?g fa IC , 01CT7-bh> (10ml) h U xf-;l/7 5 > (6. 7 4 g, 6 

6. 6 3 U * /V ) £ ftp x. , i^Tif;l/?nn*;M- h (7. 8 3 g, 72. 2 

)V ) % ftp X. ft o 0 ~ 5 °C T' 2 H# M W L ft « , 7K ( 9 . 5ml) >*> T V it + F V V A (4 

. o'g, 6 i . i ;i;t^) <d m m * m x. ft 0 ic 1 ^»jtjfi> s is £ ^ m * * 7j< (2 

OOml) taf > ^ n D * ;K T' I tH L ft , W $ *§ £ Sit I? v if * ~> A M L , i/'7 
x x 4; x - -r 7b (4 0ml) ftp x. , iETT f n n A^iili < l^i L ft, ^ © f£ 
, S @ M ^ i6 2 4 5 tlC)lDiLTfc^ft^7i^l-f^ (5 Om 1 ) fc rS T L & # 
in^fto i*o<o^7^> 2 3 0 ~2 5 0 t T' S t 1 fifOSff 1/ fto 1 5 O'CCftSft, S 
fom-SMZ^? $ > (2 7 0ml) tc}±£\ * r§ T* S fc ft ilM£ , ttiS^fiSt^^BSfltCfct) 

ill, 6-7;^n-7-^f;i/-2H-^y + y | )>-i - ^-y (4. i g ) * » /t io 

o 

[0134] 

b) 6-7;l/^"D-2 - (4 - * h+->-^y->*/b) - 7- ^f*-2H-YV*yj> 
- 1 - * > 

DM F (80ml) 4" 6 - 7;l/4-Q - 7 - ^ f - 2 H - ^f 7 'J > - 1 - (9 
. 17g, 5 1. 85U ; e;L')©j§fStC,J^i?-b>"^A(20. 2g, 62. 1 S!)t* 
) £ ftp x. , *t <D & 4 - * F 4- ^ y V )\> * D U F (8. 9 2 g, 56. 9 5 D * 71/ ) ftp 
x. ft 0 SET 9 0 #|BU«fli», £ )S il # W $r 7* ( 6 0 0 ml) [taf, 1 f$ M mW L , 
n*^6tt!8L/fe*rii«!i*»?lfc«J:t)#(tLfco ^^^V/ilf^x^;!/ (8 0 : 

2 0) &ffl^f;^PVhjf77^-(CJ;!), iBftJ©£fi8W*¥*Lfc. £fi214l*^*>-frT 20 
ft»x^-;l/^6SJSafkLx 6-7;l/^P-2 - ( 4 - p< F * v- - ^ > 3> 71/ ) - 1 - * =f- 
>l - 2 H - J V * S V > - \ - * > (8. 39g) ^fffto 
[0135] 

c) 6 — (t rans — 4 — 757 - i/ 2 a *\ 3r is )\/ is ) — 2 — (4— ^h+> / — ^ 
>^';l/) - 7- ^^;l/ - 2 H-^y + 7'jy - l - :* > 

•>*^f ;l/7th75 K (20ml) ^ t rans-4-7 T 5y^>^a'N^-9-/ — ;l ■ t& 
mm ( 1 . 4 8 g , 9. 7 5 5 U t;!/) (D'&miC^ 7kmiti- h V V L. (60%) (1. 9 
5g, 4 8. 7 7 5 'J t;V) £ ftp x. , K to % 1 5 ^ W fli # L ft 0 M^T> ^^^;l/7-b 
h 7 = F (30ml) 6 - 7;Kp - 2 - (4-^h^^-^V^;b) - 7 - * ^- 71/ 

-2H-^y + 7'Jy-l-t> (2. 90, 9. 7 5 3';**) fi J& « ^ «f * 30 

8 0^CT2B^*P^Lft o ^911, *g 7j< (3 0 0ml) CSf , ttSS Lfti|B£/£ 

^ (2 : 1) T JS « L , ««KWffl©£lSto*«;**/--7l'"ej8«UT, 6 - (t r an 
s - 4 - 757-^i'n'N+->il/^ + S/) - 2- ( 4 - ^ h ^ -> - ^ ^ ) - 1 — * *f- 
*-2H-4 , V*/'ijy-l-*> (1. 98g) %f#fto 
[0136] 

d) 6 - (t rans-4-757-->)n'\^y;l/t + y) -7-**-/l/-2H— -fV 
+ 7'J>-1 - (2 5) 

6 - (t rans-4-7 r ^y->'^o-^^->;l/^-^>') - 2- (4 — * h^>'-^> 
S?/l')-7-^^-;I/-2H--<y*yU>-l-*>'(2. 64g, 6. 7 S 4 ° 

tfMJ7;i/tPSfi (1 5. 3g, 134. 55'j ; e;i') v-i'^pS^-yyf, 1 

5 0 °C T 2 B# ftp #j L ft 0 »«4h'J7;P*nB»*itET?iSL, 1MI1 
% (1 30ml) Tf ffiLfto 7»cffi*^^PP^*>T3lHiac»L» ^OttiA^^^LT 

, C^ifiiS^Y yrn;W-yl/fre,S|g B a B ftLfto cnttJ;t)6 - (t ra 
n s-4-7'5y->'^D'N^v-;l/^-^->) - 7 - ^ f - 2 H - 'f V + 7 'J y - 1 - 4" 
y (25) (1. 1 g) ^ISiitLtf ft. R t =0. 92#(;fr8;B).«mK«: 
2 7 3. 2 2 (M+H*) , 
[0137] 

6 - (c i s - 4 - 73/-->^n'\+-y/l/t4 : -y) - 7- ^f^-2H-^7 + 7iJy 
-l-^-y (26) 50 
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[01 38] 

a) c i s - 4 - 7 5 y i/^D'N + fy-A 

V> 5 n p * 9 > (300ml) <D f s i? w\ y (30. Og, 0. 26 10 

5 * /U ) fc , Ott'^ISIl t e r t - ^1/ (3 4. 5 g , 0. 3 1 8 ^ ;U ) £ tf> o 

< o bu & rc 0 m z nrcmw&mm* - 2 o v siTfisifl l . * (D&^ 1, 3 - *s t u^s^-v 

(3 1. 9g> 0. 3 9 8 t;l/) ^in^., f 6tfi^*JlfI&ft^ft!S|i)lrtlC5 
°C T- 2 BHffiSLft. EJSiB^tofc^OSiHOSOfcgTML, ^ <D t£ , i/"x^^x- 
■^/U (6 00ml) «:li)o< OiP^ft, t#e>nfctti5ti^:©?ltCj;0#gtL 
, 2-^-^-9"-3-T1f7 T -lf>'i7n [2. 2. 2] ^-^^-5-X> (29. Og) * 
iiSt LTifc, ilOtll (5. Og, 0. 0 4 5 ^ 7t/ ) , 2 ^ — ft^ <D 

ft ta & ( 3 . o g , o. oi3^;u)^fflo>T7i<^ftLfco 7 f%mm. temzmzL, 4 

M^^K^^-^-tt^rg^ (2 0ml) M 3H£ , 8! g !f% % -I- V :/ P / - ;l> (3 

Oml) A^SSSfkLT, cis-4-75y->^P^N + +>-y — ;P(3. 1 g) *fi| 20 

[0139] 

b) 6- (c i s-4-T^./yt>w\*i/)l**y) - 7 - - 2 H - ^ V + ; U 
> - 1 - * > ( 2 6 ) 

c I s-4-7?y->i'nAtD-/-*.|g|)g (2.5 5g, 16. 8 S 
t>*6--7/l/^-p-2 - ( 4 - * h ^ ~> - ^ > /l/ ) - 7- ^^ L ;l/-2H--i'V^yUV- 
l-t> (25, lib) (5. Og, 16. 8 fr6, ^ttffl2 5 (IIcS 

d ) (ClESt LTcJ: 9 IC LT, 6 - (c i s - 4 - 7 5 y ->i? CN+^^tt ->) - 7 - 
^A-2H-^V + yiJy-l-^y..||S (0. 98g) S! ig L tz 0 R t =0. 
99» (ASB) , MtDIi: 2 7 3. 1 8 (M+H*) „ ' 30 

[0140] 

7 - Jit - 6- ( 4 - t? o V isy - 1 - 'Tyl/->'^P'N^^;l/^-4 i ^-2.H--fy^y 

U y - l - * y (27) 

[ ft 3 5 ] 




40 

[0141] 

a) 2 - (4-*h;j-*2/-^>^;l/) -7-*^/U-6- (4-Kny - l - 

-■>i'D'\^i/j^t>') -2H->fy*/y> - i - * v 

DMF (40ml) 6 - (c i s - 4 - 7 5 ^ - ->^ D^^ >/;^^ - 2 - ( 4 
- ^ h ^ - "< > V ft, ) - 7-^f;l/-2H-^V + /"JV-l-*> (26, Igb) 
(0. 4g, 1 SUtA/) , Htfft^-MJtfACO. 3 1g, 2 5 U * 71/ ) R R 1ft * rt< 
A ( 0 . 35g, 2. 5 1, 4-->*ynt7?y (0, 24g 

, 1 . 1 5 U t^) % ?»T L & 6 tol *. o iST2BP«ffil, a- f5l 7j< T S SB? L , 

mm^^^vmtHLrzo ^iRifis^, sa»^*DYhy77^-T^iu 2 - ( 50 
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4 - ^ h * -> - ^ y i/ to ) - 7- ^^;b-6 - (4 - t? p 'J v 7 > - l - -Y;l/-->i'D'\^ 

~> ;b Jj" * -> ) - 2H--fV*/"J>-l-*y (1 8 2 m g ) % f# <, 
[0142] 

b) 7-*¥-/l/-6 - (4 - t^D ij - 1 - 'I'/l'-v'^ DA+->;bt4 ; -> - 2 H-i'V 

^^jy-i-*> (27) 

2 - ( 4 - ^ h + - ^ y is to ) - 7- ^fil/-6 - ( 4 - \£u V *J V - \ - >( to- i/ 
i'PA + >';l/*4-/) -2H-YV + yiJ>-l-*> (1 8 0mg, 0. 4 5 U 
* , b V 7 to * aSfM ( 0 . 9g) t , Vi'^PiS^-^yftJl 50°CT*f)n#SL/co ?J< fC 
J; 5 ft 54 a % , 7-*?- to -6- ( 4 - if p U y - i - /I/ - is 5 p *n 3=- *s to ■* s/ ) 
-2H-fv*yy>-i -^y^iiitLtfft. R t = 1 .07» (ssb) „ ^ttj 10 

II : 3 2 7. 2 (M+H + ) 0 

[0143] 
7 5K£tfO-lfil6: 

(lili: LT) (0. 6 5'Jt;l/) ^i?)<DMF (7. 5mL) 4> fC !S 
fS £ & tz . 0°C«iJH&> h'Jx^-;l/T = > (0. 6 5 V * to ) & O - ( ( x h ^ # 
;^-;l/)->77^1/>7?;) -N, n, N' , n -f F 7 ^ f yl/ •) a z i,f h 
57;H-P#U— b) (0. 65'J^;U) £ in * fc „ CO}gfS^, DMF ( 7 . 5 m L) 
ffSJS1-5A^#>i ( 0 . BS'Jt*) RO'h 'Jxf ;V7 = V (1 31) <D ® & ic 1m x. 
/co S $1 * M fi fc S to , 2 B# R9 Si W L fz . SJCSOilff^HPLCfCcfeO^lib, & £ fc 
CtTSfitoaiOTOTUfitf h 'Jif /l/7 5>*»*ft, g ffl £ file ^ 20 

5:Sixf ;K:jg«L, -b^f hT»«L, »« * aia « 0 £<i!i«J* U * 4* A/ * p 

[0144] 

ffenfttllSJ'^on^v (10mL) K: » A? L , hU7;KoiH (lmL) 
£ 2)D * fc 0 I^i^figfZ^fllffL, 1MOHC 1 » » L , *S 12 *i L 

l t m tc o 

[0145] 
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[01 4 7] 

(1 R, 3 S) - 3- (t e r t - 7 =f- - *J * f- )V - 1/ v - )l> * * i/ ) - is & u ^ 1/ 2 50 



(59) 
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/ —)V (32) 
C ft 3 6 3 



TBSO,, 



•a- 



,.OH 



K & X ;l/ (1 0ml) ff (1 S, 4R) - 4- (t e r t - 7 ^ Jl - is * ;l - is ? 

- i/ Z a ^ y $ - 2 - X y — ;U (Curran, et al, Tetrahedron 1997, 53, 1 
983-2004)' ( 2 . Og, 9. 3 3?iJt;l/) 2 0%zk«{k>^S>*A/igteK 

(6 6mg) ^ffl^TJIlIU COg^«j%SS"P7j<Jl5»H«T (HI) T' - £ 81 # L 
/c„ tt»*«>Bfc:J:»>l»*L* MJK*MEaTT?a&fSS-tfT, m M ft & *fo (3 2) (2. 0. 
g ) * m tc o R,= 1.72# (*SC) , ttiilKl: 2 1 7. 2 ( M + H * ) . 



(1 S , 3 S ) - 3 - ( t e r t - 7 =}- 1\, - V * =f- ;V - */ =, - )\> * *s ) - -> ^ P ^ > 
^7 5> (33) 



(1 R , 3 S ) - 3 - ( t e r t - 7 * )]/ - *J * =f- j]/ - i/ =? -fr - is 5 P ^ y 

$ S -;l (32) ( 7 2 0 m g , 3. 3 3 5 Ut/1/) 5 0= h U 7 i 7 -f > (2. 

1 8 g , 8. 3 25iJt;l/) *7-b^th'U7^y ( 1 5mL) ICffifl? L> - 2 0°C(:f$ 
^ L ft o ^ (D & , 7y^*;l/#>Si?xf;l/ ( l . 0 5 m L , 6 . 6 5 5 * > * 

L T 3 53 s ft , *J ? x - ll> * X * U ;U 7" ^ F ( 7 1 7 /i L , 3 . 3 3 5')t^) ^1T14 

*^ 6 *p a , ja^»*sn?-*itf Lft. V s x ^ ;u x - t- ;b a zf m *n s ft -r h u * a & « 

ii«S»^fh7tFP77> (1 5mL) »C » » L * # 'J X U > ± © h U 7 i x ;l/ 

(1. 47g, 1. 8 0 5!/**) (1. 2 *.Jp x. 7c . 7j< (2 
mL) * ip A « , E£E^1&*££#fg7"r.5*T?£iH' , l?HIJ$Lfe. W M * M ii fC <fc "3 

L, »«*WffiTTiR»S-e:/£ 0 »&ftfc£jS»©«H{t^B» (3 3) (2 5 6mg 

) « , WBO«»Klit»(C«i»4 60-e*t)fc. R , = 1 .1 \ ft (7uffiC) o ^tBSi 
: 2 1 6. 2 (M+H*) „ 
[01 49] 

(1 S.3S) - 3- T5y-->^P^>^y-;l/ (3 4) 
[ f t 3 8 ] 



2-/D'W-* (lmL) tp (1 S.3S) - 3- (t e r t - f + J\> - V X )\s - 
■>7C;|/^ + -» -.>^n^>frt/75y ( 3 3 ) ( 9 5 m g , 0 . 4 4 5 V * ll> ) CD m 
miC, 2 N©igi ( 1 mL) Srfa*, S^»Ogtft A'^f (Cifilc? n§ S T'lfiTffif? L 
fc 0 S*SiM-a-^«:^x^;l/X--r;l/T 3 HiJE}^ L, zKffi*WffiTt?»«U, & !i3 *H L fc 
, {ae^*7j<(C^»L, ^5>(CSI^^^LT, (1 S.3S) - 3- 7'5y-^^a^> 
* S ->\< (3 4 ) tlTHft. R t = 0 . 1 3 # (7?ffiC) „ tfflli: 1 02. 

3 ( M + H *) „ 
[0 1 5 0] 

( (1 R, 4S) - A - T *s Y — i/ 5 * - 2 - x.=.i\,* - t e r t - ~7 f- Jl> 



[0148] 



[ f t 3 7 ] 





(60) 
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- */ * =9- /l> - *s -7 y (3 5 ) 
C it 3 9 ] 

TBSO„. /\ .,*N 3 




f F5kFn75/(6ml) f I? (1 S, 4R) - 4- (t e r t - 7 - *J X 
f-/l/-->5-;l/*+'» - i'i'D^y^-2-i;;l/XXf;l' ( 6 3 0 mg, 2. 4 65 
U lV ) [ m IS <D Bt^ (1 S,4R) - 4 - t Y u**s */ ? u^z/ * - 2 - JL — iVx.T.'r 
7"U (Curran, et al, Tetrahedron 1997, 53. 1983-2004) CO i/ V ;l { 1 1£ £ 0 ] i: , 7j< 
(1. 3mL) t/v'ftthU^A ( 3 2 0 mg, 4. 9 1 5 'j ©igit^ft^S 
■tt § C tic <fc otlift^i%«lft„ Cco-tBtt?!^-^^, x h ^ 7 ^ > (2mL) 
*MJX (y^yyiJfVTth^) *;;<7 , ;'7i» (O) ( 1 l 2 m g , 0 . 1 2 5 ') t 
;I/ ) ay h 'J 7x - ;P*X7-f y ( 2 5 8 mg, 0. 9 8mg)0}S?S3&iP?l > gJSS-& 
W*5 01C'?6l*nil4Qj»LTEj£;*SStSLfc. «!«Hfi{fc-*-MJ*A»S*an*., 7Kti^x 
-f^T'S(3igLittlL/£„ fc«*B*^fc-eTfiilS8-*-MJ"7A-I?E«L, ML, ISJ 
^■ft, fflSSOftS«">'J Ay;^uYhy77^-{cJ:t)»SL > ill B ft £ tts (3 5) ( 
HXi : 4 7 5 mg) . 

'HNMR (400MHz, DMSO) S = 0 . 09 (s, 3H), 0. 10. (s. 3 
H), 0. 88 (s, 9H), 1. 49 (dt, J=3. 9, 14. 0Hz, 1H). 2 
. 69 (dt, J=7. 4, 14. 1Hz, 1H), 4. 22-4. 26 (m, 1H), 
4. 75-4. 79 (m, 1H), 5. 92-5. 95 (m, 1H), 6. 05 (dt, 
J = l. 8, 5. 4 Hz, 1 H ) o 



(1 S.4R) - 4- (t e r t - 7 =f- )i> - V * =f- )\> - ^ Jl * i/ ) -i/^D^^^r 
-2-x-;l/Z = > (3 6) 



( (1 R, 4 S) - 4- 7 r v ? F-v'^D^>^-2-i.^/l/^- + >') - t e r t - ~7 f- 
^-•>^f;|/-->7> ( 3 5 ) ( 9 3 5 mg, 3. 905'J : eyl') %f h7t Fn77> 
(1 6mL) (CgfifL, h U 7i-/P*X7^ > ( 1 . 1 3g, 4. 2 9 5 Ut/l') 5:*0 
X-Tco 7j< (2mL) % An x. tc '& , SfSiS^^«rSfS*^T-r«*T*^iaT*«I^UAco fiSftl 
igffc^ r- U * A *8 £ ftp x. > g£#8tL, *j «■ * T T 3R R S ■& fc , ffl£jS«»*:S"J 
*y/^D-7hy 7 7^-flfiU, «gjS{fc^#l (3 6) (890mg) * » fc . R t 
-1 .02» (*SC) . ttlDKl: 2 14. 3 (M + H*) , 



(1 R, 3 S ) - 3- (t e r t - 7 * /]/ - V * * )V - is — )V lr * > ) - ~> ^ ci ^ > 7=- 
>\/ T % y ( 3 7 ) 



[01 53] 

77 S A 

* 5 / — Jl> (2mL) ( (1 R, 4S) - 4- 7v ; K-->i'D^>?-2-I^ybt 

*>0 - t e r t - 7 =f- )\/ - *s * - i/ 7 > (35) (1 3 5 m g , 0 5 6 5 ^;!/) 



[0151] 



[ ft 4 0 ] 




[01 52] 



[ it 4 1 ] 




(61) 
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(Dmmic, 5 %/U W A/*g1±fiS? (60mg) *Jn*., liSf-S, 7j<if I^T (1 

^je) T°mmw.itmn l « & % at is * o l, it ^^jettm;* gsa 

**5"J*y*fB7H^77-f-T«H.LT > * HA:* ft (3 7) (9 8mg) 
o R , = l .I 5» (77SC) o ^ttlK«: 2 l 6. 3 (M + H + ) . 

[ 0 l 5 4] 
77 r* B 

X * y — ;l/ (4ml) if (l S,4R) - 4- (t e r t - 7 =f- )\> - is ^ =f- >V - is 5 — 
)V^^-iy)-iy^u^y^-2-ji-)VT^y{3&) ( 3 3 0 m g , l. 5 5 5 Ut/k 
) CD^fg%, 5 % ^ 'J ^ K / fS m (l 6 4mg) TffllL, iB^ft*£ifl-p5fl$|HK 
?J<iitl?B^T ( l SUE) TlffLft. tt«%»ifi*i:<fc»)l»£L, MM?g£-eT. 10 
©«»K:+»«:«fl[*Wra«jB{t^-«9 (2 2 7mg) 
[0155] 

(IS, 3S) -75y-i/^D^y^/-;l/ (38) 
[ ft 4 2 ] 




(1 R,3S) - 3- (t e r t - 7 =f- )]/ - V * =f- A, - -> =y - A, * 4- v ) -f>^p^> 
71/ 7 5 > ( 3 7 ) ( 4 8 6 m g , 2. 2 65iJ*;l/)*ffl « ft St IT, ( 1 S , 3 S 20 
) - 3- 75/-'>^D^y^/-;b (3 4) (CO^T|BiLft7*nn-/l/(c^ot, ft 
«ft^ft*Jfilfcffli:LT«ifil,fc 0 R t =. 0. 14» (7?ffiC) „ ^ttiSi : 1 0 2. 3 
(M + H + ) . 
CO 1 5 6] 

2 - (4 - h + ) - 6- ( (1 S, 3 S ) - 3- 757-v'^a^yfA 

t*->-2H-^y*/'Jy- 1 - (39) 
C ft 4 3 ] 




30 



o 



7kmiti- h V V U (9 5 % ) ( 1 0 6 m g , 4. 2 0 5 'J*/!/) ->*^ f ;l/7 t h 7 5 
K (3mL) ->'^ f ;V7t h 7 5 K ( 1 m L ) fc » # L (1 S, 3S) - 

3-T5./->">u^y^y-jV(3 4) (1 93, 1. 4 0 5 ij^;!/) ^ITL^^S 
1m * „ 1 B# IS ft , glj <D '>* X * )V T -t? h T 5 K ( 3 m L) IC ® M L fz 2 - ( 4 - * h ~> 

-6-7/^n-2H--l'V + /y>-l-ty ( 9 ) ( 4 0 2 m g , 1. 40 
£ AO A o S JES #9? 7 T « * T' S £ fl ^ ft * 8 0 °C V tit ft L . C <D M & 
ft 7k fc }$ f\ y^nn^>Si;2-7D/W - ;l (3 : 1) ©ig^ftT-SHlftaJL, 

h 75 K * Mt* L . W & n S <t « ft * *> U * y /I/ * p. v h y ^ 7 -f — T » » L 
, Slft^tl (2.5 0mg)*»fc. R , = 1 . 20^-(77riE) o ^ti5K»:365. 
2 (M + H ♦) o 
[0157] 

:>* 71/ ) - 6- 7/^D-2H-^V + /Uy - 1 - t>Stf3-75/-->>n^y^y 
-/l/fcffl^T, ttT03O04JSft*»ft (S3) . 50 



(62) 
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6 - ( (1 S. 3 S ) - 3- T5.S-i/f?U^y=?-Jl>**i/') - 2 H--f 7 + 7 'J V - 1 
- * > (43) 
C ft 4 4 ] 



2 - ( 4 - ^ h 4r i/ - ^ > ->* ;U ) - 6- ( (1 S. 3S) - 3 - 7 5 / - Vf D^yf 
;K4 : ->-2H-'fy + y | J>-l-^> ( 3 9 ) ( 1 2 5 mg, 6. 3 4SiJt/b) % 
TFA ( 1 m L) fc ?g ft? L , V^i7n®7t--'7>'4.1 5 0 "C T* 3 B$ |H An M L It . * y - 
^^/JD^.,SJtSil^fe*^SI^H±^o CCi§iS% 1 NOH C 1 (CiSlffL, ^ n □ ;$? > 
T3 BtttiJlfco' ->"?od^^>I%^^^t 1 N <£> H C 1 T? 2 Is] ffl ffi L , HC 1 M * & 

t>i£Ti%&&mLrc 0 Be«j**fc:is»L, s tf » «s e « l , 6 - c (i s . 3 s ) - 3 

-75/-»/*D'«yf^t*S') -ZH--fy*yijy - 1 - * > (4 3) (4 2mg 
) Srigg?i£i:LTtffCo R t =0. 86» ( 7j *£ E ) . t£ ffi H « : 245. 1 (M + H + ) 



[0160] 

4 30*j*lcoir>TE*lftOi:Hi;filLj:9, *t i£ "T £ 2 - (4-^h + ->-^> 

ig L T ft fc ( a 4 ) „ 
[0161] 




O, 



o 



(64) 
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6 - (c i s — 4-757 - is Z w\ 7 ?■ >], * ^ Z/ ) - 7 - ^f/l/- 2 H-^y^/'J > 
- i -*> (47) 
[ it 4 5 ] 




[0163] 

a) c i s-4-75y-->?U'\/^;-;l/ 

Ht^fi/y (240mi) ^•>i'UA^'tj-yyt^->A (1 6. 8 g > o. 1 4 9 

rt> ) CO r§ & , Ott-^IIIIt e r t - 7f/Kl 9. 4 g , 0. 1 7 8 €: ;l/ ) % *J> 
< t> ftp 7c » ?fe»nfc:BifWfer§fg%-2 0°Cti:^^L, ^ <0 f£ , X-fS—jl (30ml 
) SO" 1 , 3-f*D'\:/#S?x:/(2 0. 0 g , 0. Z 1 2 S'Jt*) tin*, COS 

•& «b * , v w a # m x % g r* 5 °c v 2 s m ft m m f*j ic m m l tc . sjcsti^^^^v^a/^ 

/ - ;P (30ml) ip , fOft, ->*lf ;l/x-f;l/ ( 3 0 0 ml) tc in * . 3 B# RQ fit 
» L /fc * , »5ftfcitJK1**'R§lK:<fc»;Jii|iLT, 6-**-9--7-7+>"-t£->^n [3 
. 2. 2] 71-8-iy - ill (18. 6g)^rt#fc„CcD^H(9. 0 g, 0. 0 
7 2tA) * , 5 /<" - 7KO 7j< m 3? m f*. T T* 5 S> A / jg It £ ffl ^ T 7j< ft ffc b 7c . £ & 
#»7Lft«, ftS^*®* L> 4Mcom^v f ^- + t>">jg?S (3 0ml) £ i!}P * fc <, 
, SSft^-rvyn/W-zP (20ml) SO* ( ^ x =f- ;l/ x — r 71/ ) ( 5 0 0 m 1 ) ?> 
ffSgUL, c i s - 4 - 75y-->^DA^^y-;|/ (7. 5g) LTf ft« 

[0164] 

b) 6 - (c i s-4-7;/-y^a'\7'f;^^y) - 2- (/h^-y-^yy*^) 
-7-^f/i/-2H--i'y + y | jy - 1 - 

•>"^f ;l/7-b h75 F (5ml) 4>c i s - 4- 7^ y-y^n^y? / -A (223 
mg, 1. 3 5 OiS**, 80%**ftthy7A ( 2 4 2 mg, 8. 1 = U 

^ ) i: « »C £ }fl T* 1 5 # M * L „ -y^fi7th75F (10ml) +6 

-y/l^-a-2 - ( 4 - ^ h * i/ - ^ > i/ ;U ) - 7 - 2 H--f y U y- 1 - 

(25, I§b) (0.4g, 1. 35V'J*^)©»K**ra*fc. K*SiB£**8 
0tT8^SI)D^L, * £0 , Mice i s - 4 - 7 5 7 - ~> 5 n -\ 7° * J — )V R tf 7k #S it 
■f h U * A (f nftl, 3 0 94) * /JP A „ 8 0 °C T* S fC 8 B# M % , g fS ffi W 

7j< fc *P * , J**DD^* VfttttLft. fi4JS8»*J**DD^ir>'/^>>'-;l/ (1 0 
0 : 0-97 : 3) ^m^fc^a^bif^y^-lC^omML, 6 - (c i s - 4 - 7 5 
j _ j, ^ u ^\-f =f- )V SO - 2- ( * h * - ^ > $/" 4/ ) - 7- ^^>'l/-2H-'l'y^ 

yjy-i-^y (i 34m g ) 

[0165] 

c) 6 - (c i s-4-7;y-y'7D'N7 , f;K + i/) - 7 - ^f /!/- 2 H - y V + y 
U > - 1 - * > (4 7) 

6 - (c i s-4-7$y-yypA rf =f- ji * 3- i/) - 2 - ( 4 - * b •> - ^ > "J a> 
) - 7- ^fii/-2H-yy + yjy-i-^y (1 3 0 m g , 0. 3 2 5 y * ^ ) £ h 

'n/^nltH ( 7 3 0 m g , 6. 4$iJt;|/) tc r§ 8? L , ?g^^5:V-i'^nig^--7 , > 
t> . 1 5 0°CT'2^F^iiaiLito * © » , ifi*|!6:hy7 7l/^-aRK*W£ETT?e*U, 5£ 
c<ojgfg^r7 7 ;l/*yi±i:Lrc 0 -y^pu^^ >T'ttHl^, filivy* 
'>">i*±T»ft«L, ^fg?-t±> 6 - (c i s-4-Tz.S- i/? u ~> 7 j\s * * is ) -7 
-^;b-2H-^y*7'jy-l-^y ( 4 7 ) ( 2 4 mg) *j?ft, R,= 0. 96 
53- CfiTffi B ) o &mmm : 287. 3 (M + H + ) . 
[0166] 

7-^an-6 - (c i s-4-Z5y-,v'^a^\'/f L ;L'^-4 i '>) -2H-i , yt/ijy 



(66) 
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- 1 - * y (48) 
[ it 4 6 ] 




NH 2 



6 - (c i s-4-757-i'i'D'\yf -7--^/l/-2 H fy + yij 

y - 1 - * > (4 7) <D €n$. IC -D T mffi L fc (D t mm<Dft&T° , c i s-4-Z = y- 
iy^D^7'^y-;l/-^^ig (47,11a) Stf 7-^dd-6-7;^b-2 - (4 
- ;>< h 4- i/ - *? ;i/ ) - 2H--f y*/'jy- 1 - * (1 o) ^ffl^t, ffi JB ft: £ft 

^liiStLTHft. R t =1.05» ( 77 B ) o & iij SI « : 307.1 2 (M + H + ) . 
[01 67] 

6 - (c i s-4-75/->'i'P'Ny?;l/t*-» - 2H--{y + /ijy - I - ( 
4 9) 
C it 4 7 ] 



6 - (c i s-4-Z5y-v'^D'N7 P ^ : -;l'^-^^) - 7- yf;l/-2 H-^y + y u 
> - 1 - * > (4 7) O^iKO^TEt-LftOtHtfOSS?, c i s - 4 - Z ~ / - 
S^n^:/*,/ — ;l/.ffllfc*S (4 7, Xga) Stf 6-7^KP-2 - ( 4 - ^ h 3=- J/ - 
^>i/*;l/) - 2H-^V + y'jy-i-t> (9) ^ffl^T, «Hfb-&1*%*fil**4:LT 
Mtco R,= 0.81» ( # & C ) o tti « « : 2 7 3.2 (M + H + ) „ 
[0168] 

3-75y-->^a7?y-;l/ (50) 
[ it 4 8 ] 



X*y-;U (20ml) if ( 3 - * 4- V - is t P 7 )]/ ) - * ;l/ A ~ > & t e r t - 7 
)]/ X X t- A> ( 2 . 0 0 g , 1 0 . 8;'Jt;l/) O 0 °C O j$ WL »C , 7h ft * * fit h U 
* A ( 2 0 4 m g , 5. 4 0 '> « -f O in * 0 l»A^4K:i«Sn5 St 

, M-PEjsg#*j*«# l tc 0 » « * as « s , m%.is.m*is ? uu * 2 y^mm^, 

□ 7 5=- ;U) -*;l//S5>^t e r t - 7" ^ x X -r ^ * W fc „ R,= 0.76» ( 77 i* C ) 
„ & Hi S3 S : 132.2 ( M - t B u + H + ) 0 



mm<DT ^ — ;^->^oay^> (90mL) CSISL, h'J7;^nBS (1 lmL 
) £ fin ft „ liST'-SI^L, 2 NO«i (10 0ml) * An *. , fi*»IL, MJET 
L fc. $k®m*7\Hz 2 @rg« L, tt^TUllttlS* LT, T X f" U * V - <D 
MS? Ml HT > <1 S fl: £ % (50) (980mg) * * 19 ifi i: I, T.iji IB L . R t =0.1 
9«-(7b'ffiC.)o^tllH«:88.35(M + H t )o 





[0169] 



(67) 
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[01 70] 

3 - ( l - ^ z/ V )V * + is - 7 - ■< y * y U > - 6 - -f ;l/ :* * ) -->*n7f;l/7?> 

(51) 
C ft 4 9 ] 




10 



f^f*7th75F (1 6ml) t **fl:t h y 9i (6 0%) ( 4 5 9 m g , 11 
. 5 S 'Jt;M <£> @ S j& (C , ->"^f F75 F (8ml) * 3 - 7 5 / - i/ ^ D 7^ 

^-^ ( 5 0 ) ( 3 3 3 m g , 3. 8 2 3 y-*/10©»M**n*.fc. £ffl-C6 0#8lfli». 

- ^ f /!/ 7 -b h 7 5 K (16ml) ^l-^y^;l^r^i/-7-'i'XJVi-6-yjl^ru 

- f V * / U > (1 1) (1. OOg, 3. 4 8 5IJ4A) © iS « * in *. * * W tt £ifi 1? 

, 501C?2«B«fl!4«ttLT, R ft * % ^ £ ■£ fc „ ?K * An * T R ft * * X > f- 20 

RlSii^^^:v>'^PPy^>i:2-7°D/^y-;l/ (3 : 1) <Djg-a-j$;&ffl^T3[e]tt 

tULtco Gffimz-arfr-eTmmiE-e, 7ktthu*.. « £ « ^ <* *s *g lt, sstsy^ 

^^7-b h75 K * £ L . f#6n/cI4S1U^v';l'*y/^n'7h^7 7i'-(;J:t) 
ffiffiiL, n m it % (5 l) (3 7 7mg) %->7XrUtv- ©S^fti Ltjlfc.. R 
,= 0.8 5» (SgH) „ MtilSl : 3 5 5. 1 (M + H + ) 0 

i-'S>^/l/^ + ->-7-i'DD-6-7;l/^D-^y + /ij>' (l i) & *t ft f 5 
(3-75/-->^a7f^) - * Z S - )\>m*m^T , it & m 5 l <D /£ K O U> T IB fc 

[01 7 1 ] 



30 
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LB 8 ] 



to 



! 



* 



I 



I 



CO 



t 



\ 

< tff 




a 



S3 



10 



8 

CO 



< -\ 
d I 

D 
D 

I 

I 



D 
I 

"I 



20 




30 



I 

*\ 

s 
I 

CO 



r 



I _ 
cd Y\ 

^ a 



40 



C0172] 

6 - (3-7 



;y-'>>nrh + '>) - 7- ^pa-2H--ry^/ , ;>-i-^-> (5 



50 
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4 ) 

[ft. 5 0 ] 




2-/n/^-;l/ (8ml) ^3 - ( 1 - 7 - i'DP-^f V + / ij > 

-6-^;^*^) -i'^n^f/VTSy ( 5 1 ) ( 3 7 7 m g , 1. 06 = 'Jt;l/) O 10 

mm* 2 n <DmM7k®m (8mo -fml, Mtf£g7-r&3:T'flt#Lrc 0 s/twiB-^i 

^r^^?-^, 7k £ 2 Is] & S£ *i L , f LT 2 -7'D/W-;l'fr F.Mg B B a bf;o j/'7Xf 
l/^-v-Ottfc^fliftffl^fljfcLT* IS ft ^ t> (1 9 5mg) LT¥St5 
Cttft'tfco R, = 1 . 92» ( 7? & G ) o 265.1 (M + H + ) . 

[0173] 

6 - (3-7 = y- v/^D7h + '» -7-*nn-2 H-^V^y'JV - 1 - * > ( 
5 4) <D^i£K Ol^ T IB* L ft <D t (15 t^JlifC <fc *K 3 - 7 5 7 a7^7-;l/ (5 0 
) ©*fJSTSS'X-Ktef*&tf h5>X-Stt**|i>T, WftftS'X-Slt^Rtfh^ 
>X-Stt*^J||StLT, ftifniSCitft'tfto X - M 14 f* (5-4 a) : R 
t = 1 . 85«-(75riSl)o^tbK»: 265.1 (M + H + ) ; h7>X-Sfift: (5 4b 20 
) : R t = 1 . 9 0» . ttlBKt: 2.65.1 ( M + H * ) „ 

[0174] 

c i s - 6 - (3-75/-->i'n7f-;M - 7 - i'DD - 2 H-Y Vt / U > 

- \ - * y (55) 
[ fb 5 1 ] 




o 



fb 5 4 fC o V T 12 « L ft i. r> lc L T , c i s-6 - ( 3 - 7 5 / - P 7f ;M 
h^^) -7->nB-2H-^y*;yy-l-+y (52) ( 7 5 6 m g , 2. 05 
5 'J * ;!/ ) *tH««lKfcLT» c i s-6 - (3-T = y-^^D^"^7l'^h^>') - 7 
-?DD-2H--{y^;'jy- 1 - (5 5) (4 60mg) *il8i:LT#ft. 

R t =l. 9 1 # (77 ffi I ) . 4ft til KB : 2 7 9 . 1 (M + H*)„ 
[0175] 

t rans-6 - ( 3 - 7 5 7 - •> ^ n h+->) - 7- ^PD-2 H-'f 40 

'J > - 1 - * > (56) 
[ ft 5 2 ] 




O 

50 
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it&fy) 5 4 fC O V T IB fi L «fc 3 fc L T\ t r a n s - 6 - ( 3 - 7 5 7 - -> ^ n 7f 
;U^h+i>) - 7- ^aa-2H--fy*yy>-l-*> (53) ( 7 7 8 m g , 2 . 
1 ISiJt*) * ttiMWim. t LT , t ra ; ns-6 - (3-7$;--^D7f;M ^ 
) - 7- ^UP-2H-^y+;ijV-l-^> (56) ( 3 5 3 mg) *m&i&tL 
•CntCo R t = 1 . 87#(77?£l)o 279. 2 ( M + H * ) . 

[0176] 

c i s - 5 - (t e r t - ~7 =f- )\> - V * =f- )\> - */ => =. )]/ * *y ) -i/>7U*5*S — )V ( 



5 7 ) 
[ ft 5 3 ] 



OH 





10 



20 



-f5^/-* (2 1. 4g, 3 1 , t-7"fA»;^*J"J*{'DiJF ( 

34. 5 g , 2 2 9 5'Jt;l/) StfDMAP ( 1 0 m g ) £ , THF ( 5 0 0 m L ) * c 
i s - 1 , 5 - is * a * * $ >i?*-;]s<DtemiClmZ.fzo R foM ■a , ftr*2B*Hflfl|#Lfc1£ 

L, »lvy*S/i) AfgiLft. MffTT'ML, Il^^t, e^fi2»*f#, cn^r 

j"j*y;i/*D?hy77^-?iifiLr, faos^fti (2 6. o g ) 

S L T m fc . R t = 3 . 00^(7^?4j)o^ttlK«:259. 2 ( M + H * ) . 
[0177] 

5 - (t e r t - 7 J\y - i? * )V - 1/ *y ~ )V * i/ ) - ■> ^ P :t ^ * 7 > (5 8) 
[ fb 5 4 ] 30 



40 

Hfto^^DD^^y (5 0mL) * ^ U ^ ^ n U K (3. 7 g, 29 = 
) <D m WL fC , i? ^ D a £ > ( 2 5 m L ) t ^ f /I' X ^ + i' F ( 4 . 5g, 5 8 3. V 
* ^ ) Or^^^r, - 7 8tfigTLi5:^f.llD^/'i:. 8tt3 O^riSffL, 

i**-78tE«%4tf6, ^ p a * * > (30mL) f£ <D c i s-5 - (t 
e r t--7^;l/-y^^-yl/-iy-7^;l/^- + ->) -^{/nt^y-;l/ (5 7) (5. Og 
> 19. 3 5 'J * /I/ ) *: 95 T L fc 6 *P * fc . 3 OftMft'&, F'Jif;V7 = > (9. 8 
g, 9 7Si;tA) fcjBTUfca^Sin*., BB*-30 , ClcISSet!!p*ft (l s -y ^ 
aa * * y (5 0mL) £ iQ *. , C<Ojgli&-3 OtT* 1 ^Sltf Lft D HI # L 6 tt 
*llfi<t;r>*.=.«}A»»t (3 0 0mL) ^'X.fOjDX, ^ <D & W « « tt ft ffi L ft « W$ 50 
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fi*IKttfc7y ; ti'7i.T?iSEi*«, Bit & V 9 * > * A V $£ L , lS >i L , IS?tt, 

L fc 0 R , = 1 , 96^(73ffiC) 0 ^ti3K«:257. 3 (M + H + ) 0 
[0178] 

5 - (t e r X. - 7 =J- )\s - is * =f- )\s - is =7 =- )\s Jr *s ) - is ? u * $ ))/T =. y (5 9) 
[ft5 5] 




NH 2 



^>>«fy^n**i/F (1 1. 0 g , 38. 6 5 U * ;!/ ) * , 2M©7>t^7X^ 
(4 8. 3 m L , 96. S^Ut/l/) t5 - (t e r t - 7f - f 
S/ 5 - ;I/ * * -> ) -i/tu*t*/y (58) ( 5 . O g s 1 9 . 3SiJ*A) (DSIK 

ftpx., 6 i« m jt # l fc o 7k * it * * iK * h * a ( i . r gl tthafLkm 

- S^»*Sigt'4 BPIIjf L/c„ 2Mff)7>^z77kigfS (5 0mL) *4o^Tg(5^ 
* x >^Lfc, efetfcJB1»**iflfC «fc 0 |$£ L, B 1 x f - ;1/ f St if L ft o »«*»Itx^ 
71/ T* fcil tij t, , W«Ji*^t>*Tfif[Mvir*i/^AT?Ki»L, z£ j! L , ^fg^-^T, i^'ZX 
7- — <Dm t>m t L.T 5 - (t e r t ^ 7" 71/ - 'J * =f- 71/ - */ -7 - Jl> * * is ) - 1/ 5 

□ jit s.y (5 9) (4. 5 g ) %S6o»tii»Ki: itf, c.wzmicmm? 

5Ci4<«lLft. R t =2. 1 4 # (TfffiJ) . ^UJSi : 2 58. 2 (M + H + ) . 
[01 79] 

5-7ZS-i/9u***S—jl, (6 0) 

at 5 6 ] 




OH 



2N0^^7j<?gfS (35mL) * , 2-7*n/W-* (35mL) 4> 5 - (t e r t- 
^^;l/-^^^Vl/-^-5zi;l/^-^>')-iy77D^-^^;l/7 = >(59) (3. 5 g ^ 13 
. 6 5Ut;l/) (D^^fctox., » 6 ft fc. 81 # Lfc. ^y7DA/-;^ 

» E T T?-B*£ L , « ft fc 7j< ^ M t - 7 ^ 71/ * ^ 71/ x - ^ 71/ T ?ft L fc □ 7j< Jl £ 
*S"T 3 C tic*. <0 . ->'7Xf L/tV-I^fti LTfflfi.5 - 7^/-->^P*^^/-^ 

(60) (2. 7 g ) ^isstLtii, c nzwicmm-r % c <t a < l*. r,= 

0. I 8» (SSC) . ttiUKt: 1 4 4, 2(M + H + ) 0 
[0180] 

5 - (1 -^>-;/|/^^>/-7-^ap-^V^/iJ>-6-^;l/^+i/)--->^D^) 
=f- 71/ 7 5 y (6 1 ) 



(72) 
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[ ft 5 7 ] 




3 - (i - '«/'->';^ + >'-7--i'y + / | J>-6-Y;l't4 : ^) -->)n7f;l/7 5 
> (5 1 ) fc o w» T IB *t L tz ~f p h 3 — ft/ fc ft (,-» , 1 - ^ > ;l/ * + ~> - 7 - £ p p - 6 
-7/V*a--fv*/y;/ (l l) (o. 8 g , 2 . 7 8 5'Jt/l/) , 7K IS it -t Y V V A 

(60%) ( 4 1 7 m g x 14. 4;'Jt^) Stf 5 - 7 5 7 - n^T * ^ - ;l/(6 
0) (0. 6Jg, 3. 5;Ut/V) ^ffifl^KiLt, tlJHftlir^ (1. 3g) *£-J« 
Lfco i"J*y;HnT^7 7-{- (S/^np^^y : ?<^y — ;P : zy^e-7'7j<= 1 
00 : 7 : 0. 75) fc <£ »3 sf» S L , BiMOiSl (0. 35g) ^^77rl/tv-I 
**HT»ft. R,-l. 4 1^ (SSC) , ftUill: 4 1 3. 1 (M + H + )„ 

[0181] 

6 - (5-7 = ;- ->^t)f;b^+>') - 7- ^nD-2H--fV+yiJy-l-* 
V ( 6 2 ) 
C ft 5 8 ] 




fb^KB 5 4 <D«itte-3^Tei8Lfc#ft*ffl^, 5- ( 1 - 5> ;U * * S> - 7 - * a 
p--1 , V + /UV-6-'1';K4 ; >') -i/i'D^^f ^7? > (6 1) (0. 2 2 g > 0 
. 5 4 5'Jt/I/) * tti » » H LT , 6 - (5-7 = /- v^P*^?-;]/*^^) - 7 - 
»PD-2H--Cy*yy>-l-*> (62) (l 24mg) *«6llttfcLT»fe. R 
t = 1 . 85» (JSI) o ^ tti « » : 32 1. 1 ( M + H * ) o 
[0182] 

1 - T V )\> - 5 - ( t e r t - ~? f- Jl - 1/ * f- - i/ =y — ft/ * * *s ) -i/^ulrt^frT 
5 > (63) 
lit 5 9 ] 




OH 



7NC7>t-7^/-/l'gffi (8. 4 m L , 58. 55U ; e;l')4'5-(tert 
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^•>7-;l't^v') i/ i? u * t> z s y (i. 5 g, 5. 8 5 5'Jt;P) <D 
r£M?i6SSTl 5 ft mm ft Lfz&, £(DmieHC 2 - 7 V J]/ - 4 , 4, 5, 5 - x h ^ 

- I , 3. 2 - (v 7 :* ^ +J" ) - # n 7 > (1. 7 m L , 9. 3 6S>JtA) 
fctf5ftn*.fco SJSI^ftl^IST* 1 8 BSIffl«# L fc. *»6ill*SffT?»*L, Si 
B»*5'lfA'I-f* (1 OOmL) S }g » L fc . 1 NOHC 1 7j< & ® (1 

0 0 m L ) *WTL4**64n*, » 6 ft fc 2 ffl 14 ^» * 3 0 # K flt 1$ L ft „ 1%»SEL 
, 7KS^rv : x^;l/ai--r;UT^!^L,> ?Ki<tt h U ^ L t p H ^ p H 9 ic US L 

fto ^ <£> ft > cco^®^^, •>"i'PD^>i:2-7P/W-;l/©3 : Ug^-fST'fflttSL 

, mmmthm^^ti^rmsyvmrnL. gut^s co. 8 9 g ) 

£: L Tf#7c 0 R t =0. 4 4t}, 0. 4 9#(^r£C) 184. 3 ( 10 

M+H + ) o 
[ G 1 8 3] 

5-7'~y-5-7 p Ptf;l/-->^a^-^^y — ;b (6 4) 

C ft 6 0 ] 




20 



OH 



* Z S — 71/ (1 5mL) 4> 1 -7 , )/l'-5- (t e r t - ~f 7 As - "J * f- 71/ - =7 — l\/ 

* *ris) - is 5 5 ^ A/ 7 ^ > (63) ( 8 9 5 m g , 4. 8 8S'Jt;l/) <D?gfS^r, 

1 0%/<5S>*A/}g1tK ( 5 2 m g ) T'M 8^1*J*7K*»ffl«T CUE) icW. 
iS T - M *$ L ft „ SSiSfcJc 0fi4^%P^SU, ««*«ETTsR»StT, H S ft ^ ^ ( 

64) (0. 7 9 4 g ) * » fc . R | = 0 , 5 0. 6 2» (SteC) o ttiiii : 

18 6. 3 (M + H*) 0 

[0184] 

5 - {\-^.l/ i J)V^^^-7-^uu-^v^y^Z/~e--f)V^^-iy) - 1 - 7" n tf 30 
^-J/^d^- i'f yl/7 5y (6 5) 
[ ft 6 1 ] 




40 



3 - (l-^^->";l/4-4 i v'-7-^PD-^V^yU>'-6-^^^-^v') -->?P7' 
f^75>' (5 1) iCO^TlBKL/f/n h3-/Hc||^, 1 - ^ 1/ i? jU * * i/ - 7 - * 

DD-6-7**p-^v + /"jy (1 1) (1. 1 1 g, 3, 8 6 5 U * A/ ) , 7k * ft 

tb'J'JA (60%) ( 5 1 4 m g , 12. 9 Stf 5 - 7 5 / - 5 - /D tf;l/ 

-'>*n**$r/ — ;l/ (64) ( 7 9 4 m g , 4. 2 95'Jt;l-) * tB « «J » L T > fl! 
Ht^ft'( 5 7 2 mg) %^7XfU^V-I^tli: LTflfco R t =l. 5 1. 
56# (JffiC) , ftlUai: 4 5 3. 3 (M + H*) , 50 
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[0185] 

6 - (c i s-5-TZ/-5-7a¥jV-i/<!7a*5?-;l**i/) - 7- ^nn-2H 
- ^ V * y V y - 1 - ^ y RXf 6 - (t r in s-5-75/-5-^Di;^-f 

+ - 7- ^DD-2H-^V^y'jy-l-^> (6 6/ 6 7) 
[It6 2] 




10 



ftt»5 40«aCO^TE«Lfc^g*ffll\ 5 - (!-'<>V;l/**S/-7-*a 
P--fV + ;iJ>-6-Y;^ + -/) - 1 - ^nt!;l/--/^pt^f ;1/7S> (6 5) ( 
3 9 6 m g , 0. 8 7S'Jt/l/) £ Ob « «j K fc L T , 6 - (5-757-5-^0^/1/- 
f £ D * /!✓ * + -> ) - 7- *DD-2H--/V*>"J>' - 1 -*>5;SiII:LT^ 
fee 8 £ «J * , ^KSHPLC^^tl^SitSD-SSftOZNCHC 1 & 7j< 6 <D M 
K1ICJ;D, lfi!%->*7Xfl/*7-6 6Slf6 7 ( * ft ^ tl , 182m g ;&Q*86mg 
) ^ffftnft, 4#Stt*l (66) : R t = 2 . 3 1 » (^S I ) o l^ttiSi : 3 6 3 
. 2 (M + H + ) , 346. 2 (M-NHj + H 1 ) „ U<*11!ft2 (67) : R. t = 2 . 52 20 
» (Ji4G) o ^ttlSl : 3 6 3. 2 ( M + H * ) , 346. 2 (M-NH 3 + H + ) 0 2 O 

[0186] 

{fc £ W 1 5fr6 2 2 ©**lC3^TBiLftl7E«75yfl:glSO- AS i£ »c <fc 9 *f j£ 

* y * y y / y»atf7/i'7 , t kxb^ h v * « t , tXT»{k^^^^sm<t lt 

life (16) . 
[0187] 
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[ft 9 ] 



cm" 



CO 



J> 1 £ 

s trj ^ 

to A D 



<N 
I 

D 
D 



+? 
I 

i-i 

I 




CO 

I 



8 



S 



8 



H °aj * ,\ 

I a -k =n 

3 Vn ^ > 

in ^ 

a ?" t 5 ¥ 

. I I H 

*K ^ »n i 



to 




K 



8 



S 



8 



10 



I 



o> lit 

V ^ 



•fr 
I I 



■k 



20 




30 



40 



[0188] 



50 
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R h o 4- i- - M PI * <D m 



50 
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R h o * -f - -tr PI m * ffl t§ ft Sb K , I C S0 tt%«T<O7'P h- 3 — /Kc^otiWt L 
[0191] 

iStthiS^ROCK I I (N-**H1 s6g!ffig!^thROCK-I I SI 
1 1 - 5 5 2 ) tt , Upsate Ltd.tt (Dundee, 3S H ) ft* 6 « A U Ac . ^^f FIS, 7;!/ 
tl/'fe'f >-A K R R R L S S LRA-COOHfiJPT Peptide Techno 1 og i esti (Berlin 
, K -f V ) P> A ¥ L It o 7f/->>-5' -HiJ>8 (ATP) , 7>'lfa/t7'/l/75> 
( B S A ) , v> ^ ;l/ X ;!/ * 3=- K ( D M S O ) , 4 - ( 2 - t Ko + v'XfA) tf <S 5 
^ V - 1 ~ X # > X >l> * >• % (Hepes) , Br i j - 3 5Stf i^f l"f ( 
DTT) tt, Sigma - Aldrichfct (Munich, K -T V ) 4^*ALft, r- U X (tKp + J/^ 10 

;U ) -75/^> (Tr i s) , tft fb V y * J/ 7 A , N a 0 H , 1 M <0 H C 1 & tf E 
D T AtiHerck Biosciences*! (Darmstadt, F-T'y) A" 1 6 A ¥■ L fc » T^^j ^Df7- 
-t£Pl§#J{£, Roche Diagnostics*! (Mannheim, K^7) fr> £ CD t> £0 T & o 0 • . 
C 0 1 9 2 ] 

U S$ it * . W-'ffiW. \ (25mMCOTris-HCl, pH7.4, 5 m M O M g C 
1 2 , 2 mMOD T T, 0. 02% (w/v) B S ASCf 3 %DM S O) 4> T )g ^ & il Jg 
KfRLft, ROCK I I MM it. mmW.2 ( 2 5 m M O T r i s-HCL, pH7. 
4, 5mM MgCl 2 , 2 mM© D T T SO' 0 . 02% (w/v) B S A) *T' 1 0 O 
ng/ml<0»gf«:*»?Lfco ^7"f FllStf A T Pi£|«i2 *T', ?hf^3(tM 
SD* 1 2 0 ^ Lf;„ 2. 2 /i 1 <£> it S $1 % , 3 8 4 ^i;VO/h§l7^i' 20 

n £ -T * — 7" U— h (Creinertt (Bio - One, Fr i ckenhausen, K-T7)) 2(i I Of 

i£ K fS * Bfl fc& L ft „ 3 2tf 6 >+a^-->3 >Lfci, lOOmMcDHepes 

-NaOH, pH7.4, 0. 0 15% (v/v) Brij-35, 45mMOEDTA 
&tfO. 2 2 7 %Of (Caliper Lifescience Inctt (Hopkinton 

, MA) ) *#mT Z®m (2 0 /! 1) ©^toHC^OKJS^ffltUfCo ^^T'lS^yf 
K <D U > ^fb , ft * W (C Pommereau et al (J.Biomol. Screening 9 (5), 409-416, 200 
4) fc «fc o T K SE S ti fc ffl D Ca 1 i per 3000=g H T « a L . #B*fefF«ttT<&iffl!>Ta&S : 
jE 73 - 1 . 3 p s i, ± W « BE - 1 562V, TSitlE- 5 0 0 V, MI4>"y T'^lfl- 2 
0 0 m s o Pitt #83 (it-nfy}<Dftt> K> iCMWUfc 1 ) & » tt JH ( fb 1^ <D ft 0 tCJHffr 30 
fSlRtfROCK I IOftfcO (c'fll mm 2) fc^T'U-l-TttWfcftsftS-efco 
CO 1 9 3] 
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